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REPORT OF THE SECRETARY FOR MINES. 



Mvut Department, Bobart, ZUt July, 1897. 
Sir. 

I HAVE the honour to submit my Report of the Mines Department for the year endiniE 30th 
Jone, 1897. , 

Appended will be found Reports from the varioas CommiBnoners of the condition of the Mining 
Industry in the Dirisiong under their charge; the Reports of the Inspectors of Mines; the 
Annual Report of the Government Geologist; the Annoal Report of the Mount Cameron Water- 
race Board ; and the Goyemment Geologist's Reports — 

(I.) On the Lefroy Gold Field. 

(2.) On the Scamander Mining DLotrict. 

(3.) On the Mineral-bearing Country between Corinna and Waratah. 

(4.) On the Shepherd and Murphy's Tin Mine, Bell Mount; 
-with Returns of the operations of the Diamond Drills, blether with Tables showing the yield of 
Oold, Tin, and Coal ; the number of persons engaged in Mining; the number of Leases and Area 
of Land held under Lease for Mining purposes; the number of Mining Companies registered 
during the year ; and the net Revenue paid into the Treasury from Mines, 

The hopeful opinion which was expressed of the mining iodnstry in last year's Report has been oenflni 
fully borne out by the results of the past twelve months' work. Unfortunately a revival in mining remwi*. 
is always attended with the flotation of numerous companies for purely speculative purposes, which 
does much to discourage the investment of capital in legitimate mining ventures, but on the 
whole a more healthy tone now prevails, and a great deal of real prospecting and development work 
bas been done during the year, with encouraging results. The most notable feature of the year's 
prepress has been the marked success which has attended the skilful treatment of the Mt. Lyell ores, 
and this has caused increased attention to be paid to other large bodies of low grade ore which are 
known to exist in various parts. 

Although there has been a slight falling-off in value in gold and tin this has been more than 
made up by the increased output from the West Coast Distnct, and, for the first time in the histoiy 
of the Colony, copper forms an important item in the mineral exports. The total value of metals 
and minerals raised during the year has exceeded £760,000, out of which dividends to the amount of 
jEI66,447 have been paid, exclusive of the first dividend of the Mt. Lyell Mining and Railway 
Co., amounting to £44,220, which was payable on July 1st, 1897. 

Energetic work is going on at several of the mines in the immediate vicinity of Mt. Lyell. Mount LjrlL 

The narrow gauge railway from Zeehan to the S. E. Duodas District has been completed to a FTorth-But 
disUnce of 13^ miles. It is contemplated to extend this line to the Rosebery Field. The °^^ 
construction of this light railway has been amply justified, and it is likely to prove of great value to **'' 

the District. 

The construction of this line has not yet been begun, but it is antidpated that an early start Wirataic 
will be made. This will lead to increased prospecting, as the route runs through very promising |^^*'' 
mineral-bearing country. ^^* 



During last sesrion of Parhament a Bill was passed giving a company powers to construct a Gmt 



lailway fh>m Glenora to Mt. Lyell, but active operations have not yet been started. Westmi 
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This field is fully maintaining its reputation, and one very satirfactx)ry feature is that 
preparations are being made at several of the mines for deep sinking. This is a most importut 
step, and the ultimate permanence of the field largely depends on the results obtained. 

Although only two mines in this field are at present exporting ore, active exploratory aid 
development work is going on at several others with encouraging indications. 

At Mount Head steady work is still going on, and flfitoe Very rich ore has been obtained. 
Connection with the N.E. Dundas Tramway will, probably, soon be made. In the neighbourhood 
of Ringville, several of the Curtim-Davis group of mines have ore stacked readv for shipment as 
soon as connection is made with the tramway. In the Rosebery District active^ development woifc 
is being carried on, and the Tasmania Copper Company iire making preparations for the erectioa 
of extensive reduction works. . 

A little prospecting is still going on in the neighbourhood of Corinna. At the Rocky River 
considerable activity prevails, and work has lately been resumed on a large depo«t of low grade ore 
on the Savage River. Attention is being again directed to the Heazlewood and Whtye River 
fields, and a little ore is being raised. Between the Whyte River and Mount Bischoff, the Mag^net 
Silver Mine promises, with energetic development, to become a large producer of silver-lead ore. 

The output of the Mount Bischoff Mine is still maintained. Up to June 30 this Comptof 
had distributed £1,465,000 among its shareholders, and still continues to pay regular monthly 
dividends. Very little tin has been raised in this district during the year outside the parent mine. 
Work has lately been resumed at the old Silver Cliff Silver Mine. 

A trial shipment of iron ore from the River Blyth has lately been made, and it is hoped that 
this may lead to the regular working of the extensive deposits known to exist there. A little coal 
is still being raised from the Mersey and Dulverton Mines. In the vicinity of Middlesex and 
Bell Mount prospecting is still being carried on, and a little bismuth ore has been sent away. 

The Tasmania Mine is still the principal gold-producer in the Colony, and the yield shows no 
sign of falling off. During the year, £36,242 have been distributed in dividends, bringing the total 
amount paid to shareholders up to £652,517. 

There is a probability of some of the outside mines being thoroughly tested by the introductioo 
of English capital. 

Attention is again being directed to the utilization of the asbestos which is known to exist 
considerable quantities in the vicinity of Beaconsfield. 

Very little gold has been raised fi-om this field during the year. Two of the companies, wit 
commendable energy, have sunk to a depth of over 11 00 ft., and although payable stone has ucr 
yet been found, there is sufficient improvement to warrant the expenditure of further capital i^ 
proving the reefs of this field at a greater depth, and Mr. Montgomery's Report should act as 
further incentive in this direction. 

Considerable prospecting and development work has been done on the various gold mines is: 
this district, with fairly satisfactory results. The output of alluvial tin ore has been rather less than 
usual, owing to scarcity of water and the low price of tin ; but extensive deposits are still known to 
exist, and a slight rise in the price of the metal and more abundant supplies of water would lead to 
much greater activity, with largely increased output. 

Scarcity of water has also affected the output of alluvial tin ore in this district. It is satisfac- 
tory to note that extensive plants are being erected to work the tin lodes of the Blue Tier on a 
large scale. 

Very little progress has been made on this field during the year. 

The New Golden Gate mine is still looking well and paying regular dividends. In seven and 
a half years this company has paid £148,800 in dividends. A good deal of English capital has been 
invested on this field, and a large amount of work done, with but little success up to the present. 

Active prospecting work is also going on at Mangana, but so far no important discoveries have 
been made. 

There has been a considerable increase in the output of coal from the Cornwall and Mount 
Nicholas Coal Mines during the past twelve months; and another discovery of good coal has 
recently been made about three miles from St. Mary's Railway Station. Unfortunately these 
mines are situated too far fi-om the seaboard to enable them to export at a profit, and the demand 
is therefore limited. 
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The foregoing matters are here mentioned to show that the mining industry is progressing. 
Puller details are given in the attached Reports of the various Commissioners. 

Active prospecting has been carried on in various parts of the Colony throughout the year, but P nwpecUng. 
there are still large tracts of promising countrv which are practically inaccessible, and it is highly 
probable that many valuable discoveries will be made as the country is gradually opened up by 
tracks and rail or tramways. 

No candidates for examination for Mine Managers' Certificates have presented themselves Biine 
daring the year, but one First-class Service Certificate has been issued. The warning given last ^^^SHUlL^ 
year may here be repeated, that probablv at no distant period every person in charge of a mine 

be the bolder of a certificate of competency, and more attention should be paid to 



ProdoctkMi. 



ill requh-e to 
these examinations by intending mine managers and tnose who are at present uncertificated. 

Experience has proved that certain modifications of our mining laws are advisable, and steps Hini^s 
mre being taken to remedy any defects during the present Session of Parliament.* 

The School of Mines which was established at Zeehan a few years ago is still making steady Schools of 
progress, and its sphere of usefulness will continually increase, as apparatus, mineral collections, &c., ^i^*"- 
are gradually acquired as funds will allow. In 1896 a grant of £100 was made by Parliament, 
and in 1897 this was increased to £200. Competent instructors have been secured, and classes are 
beld in Mathematics, Elementary Applied Mechanics, Mechanical Drawing, Mine Surveying, 
Chemistry, Chemical Analysis, Assaying, Mineralogy, Blow-piping, Ore-dressing, Engine-driving, 
and Management. Arrangements have also been made for holding annual examinations under 
Government supervision. This institution is likely to prove of great service to the colony, and is 
deserving of every encouragement. 

The yield of gold for the year has been 66,875 ozs., as against 63,861 ozs. for the previous Mineral 
year, a decrease in value of £23,341 . This decrease is due to the falling off in the Lefroy yields, Product 
irhich this year amounted to J 785 ozs. as a^^inst 10,160 ozs. for the previous year. Beaconsfield 
produced 35,934 ozs., and Mathinna 16,1 17 ozs., as against 33,686 ozs. and 15,663 ozs. respectively 
fi>r the year ending June 30, 1896. 

The output of silver ore for the year was 21,123 tons, valued approximately at £232^50. SUfer. 
The figures for the previous year were 21,360 tons, valued at £213,600, so that though there has 
been a decrease of 237 tons, the average value per ton has considerably increased. 

There has been considerable falling off in the output of tin ore for the last two quarters, but the "nn. 
returns for the whole year show an increase of 309 tons on last yearns figures. 

The output of Coal has increased by 10,400 tons. Co«l 

1928 tons of Blister Copper, valued at £128,032, have been sent away. Copper. 

The Colony, for departmental convenience, is divided into Districts as follows : — The Northern DhisioDaf 
and Southern, ^comprising the country on the right and left banks of the lliver Tamar asfiir west as theCoJooy. 
the River Forth, and on the east to the Scottsdale District, with such mineral countrv as there is in the 
floothern portion of the Colony, and includes the gold-fieMs of Beaconsfield, Lefroy, and Lisle. 
The North-Eastern District comprises the whole of the north-eastern country, including several 
important tin-fields, with the gold-fields of Waterhouse, Warrentinna, and Mount Victoria. 
The Eastern District comprises the eastei^n portion of the Colony, and includes the tin-fields of 
Weldborough, Blue Tier, Gould's Country, Ben Lomond, and St Paul's River, the extensive coal- 
bearing country around Fingal and Seymour, with the gold-fields at Mathinna and Mangana. The 
Western and North- Western District embraces the wide area of country extending from the River 
Forth northwards and southwards to the sea ; it includes the celebrated tin deposits at Mt. Bischofi", 
the River Iris, an extensive area of tin-bearing couuntry at Heemskirk and Cox's Bight, the silver- 
fields at Heazlewood, Zeehan, and Dundas, the gold-fields at Mount Read, Mount Lyell, and the 
Linda, with other more or less important centres. 

During the year the Department, and I may say the mining community of the Colony, have Departmental 
sustained a very servere loss in the removal, to a more lucrative post in New Zealand, of the ^^•^ 
Geological Surveyor, Mr. A. Montgomery, M.A. This officer was most capable ; he was gradually 
acquiring a good knowledge of the geology of this Colony ; he spared no pains to do justice in his 
descriptions of the various parts of the country he was called upon to visit and report upon ; his 
services and his wide knowledge of the country were of great value to the raining industry ; he 
had the fullest confidence of the Government and the Department. His successor, Mr. JT. 
Harcourt-Smith, a graduate of Cambridge University, was selected, in March last by a Board 
appointed for the purpose, out of ten first-cliiss applicants. He has had several years' experience at 
Pneberg, Clausthel, and elsewhere, and holds a good record for his work in this Colony. So iar» 
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his reports give evidence of ability. The only other changes have been the appcnntment of tHj 
junior clerks in the Launceston and Strahan offices respectively. 

It affords me great pleasure to record my thanks to the various officers of the Department Crj 
the loyaly able, and willing assistance affi>rded through the year* 

The Report of the Board which has control of this Race is annexed. 

Details of the work done with these machines are appended. 

In concluaon, I have much pleasure in reporting that the progress made durii^ the jev 
points to the continued and increasmg prosperity of the Mining Industry. 

I have the honour to be, 
Sir, 

Your obedient Servant, 



F. BELSTEAD, Secretary for Mim. 



The Honourable the Minister of Mines. 



REPORTS OF COMMISSIONERS. 
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Mr. Commissioner Glover writes : — 

In my last annual Report on the Mining Industry of the Northern Division, I had occasion to 
record the fact that the three dividend-paying mines at Lefroy had reached the limits of the surface 
productiveness, which have hitherto restricted profitable work on the reefs at Lefroy, namely, a depth 
of about 400 feet ; and that the proprietors had adopted the wise resolve to test the mines to what- 
ever depth might ultimately be necessary to restore them to a productive and more permanent con- 
dition. I have now the satisfaction to report that this salutary object is still being persistently 
carried out by two of these mines, namely, the '* New Pinafore " and '' Volunteer," which, up to the 
present, have reached to the depths of 1 150 feet and 1140 feet respectively. And, although the 
object sought has not yet been attained, sufficient improvement of the lodes is manifest to justify 
and encourage the continuance of the work of deep sinking. Moreover, as this is an operation i<^ 
which long periods of expensive *'dead work" must necessarily be undergone, rendering tb^ 
question of pecuniary means an all-important factor, it is a most fortunate circumstance that tlt^ 
New Pinafore proprietors are able to avail themselves of the gold contained in the vast accumul^^-' 
tion of sand and pyrites — the battery "tailings" of the past 18 years — by extracting the gold by tb^ 
cyanide process, the necessary apparatus having been duly provided. The Volunteer proprietor^ 
are also erecting similar appliances for a Uke purpose. There is, therefore, every reason to expect 
that the question of greatest importance to the mining prospects of Lefroy will, at length, b^ 
definitely settled. The other mining operations on this field, with the exception of the " Goldei^ 
Point and Crown,'* are little better than ineffective and useless prospecting operations, by means o^ 
local capital and penny " calls," which are totally inadequate for any effectual development at^ 
Lefix)y ; though it is said that some four of these are about to be amalgamated for more effective 
work. 

On the Beaconsfield Goldfield, some eight or nine months ago, much local excitement was 
caused by the discovery of rich alluvial deposits of coarse gold at Eaglehawk Gully, Salisbury. 
The locality proved to be a very narrow gully, affording room for very few persons, but much 
ground was marketl off in the neighbourhood for leases and prospecting claims overlapping each 
other in every direction, and giving rise to the usual disputes and litigation. This ^'rush " has now 
been worked out as regards aBuvial gold, but it has resulted in some 400 ounces being added to the 
Beaconsfield yield for the year, and prospecting is still proceeding in search of the lodes from which 
the gold had been derived. 

Perhaps the most important event, in \\& bearing upon the effectual development of these 
goldfields, is the immediate prospect of the importation of English capital for the working of the 
claims adjoining the Tasmania mine on the south east, arrangements having been entered into by 
which a working capital of £40,000 is to be provided at once. The return of the documents, duly 
executed, which were sent to England with the transfers of leases, &c. for the purpose, is daily 
expected, when the English company will commence work at once. Seeing that ample English 
capital is the only effective means for the development of these goldfields, the importance of this 
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-project being carried out cannot be too highly estimated. The question of the recovery of the gold 
iiitherto lost in the sand and pyrites of battery '^ tailings " is now receiving practical attention at 
Beaconsfield, as well as at Lefroy. The Tasmania Company *s chlorine works are now in full operation, 
the yield being about 2 ozs. to the ton, at a cost of a little over nineteen shillings an ounce ; and an 
association has recently purchased from the Company the accumulated tailings from the upper (or 
Florence) battery — some 20,000 tons — and having erected the necessary appliances, are now treating 
the material by the cyanide process. In the neighbourhood of Beaconsfield a new direction of 
enterprise has recently taken place, the object of which is to utilise the asbestos which has been 

.known to exist there for many years. The promoters of this project a short time ago obtained a 
prospecting area of 400 acres, but were very shortly sufficiently satisfied with the results to induce 
them to alter their tenure for the more permanent one of leases. The principals in this project are 
at present in New Zealand, but it is expected that operations of some consequence will shortly 
become apparent. For the past year the yield of Beaconsfield was 35,934 ounces of gold, value 
£132,738. 

Golconda, Denison, &c. still continue to engross the attention of prospectors, some 30 persons 
being at present occupied there, principally engaged by associations. Ever since the discovery 
some 16 years ago of a quantity of rich specimens in Panama creek, the locality has from time to 
time become the scene of prospecting labours in the hope of finding the lode from which the 
specimens were derived, but without success until five months ago, when the discovery was made of a 
reef about two feet wide showing gold at the surface of many ounces to the ton, but decreasing as 
-depth was attained, and prospectors are now busily engaged in exploring the neighbourhood. 
There are several highly promising claims at Grolconda which are at present the subject of 
negotiations for the aid of English capital, such being the only mode of development upon which 
reliance can be placed. 

The old alluvial goldfield of Lisle has nothing to present worth recording, though it still con- 
tinues to keep about 40 men^ who are principally attached to small farms, and who supplement 
their income by gold-digging on the old workings. 

Middlesex and Bell Mount present nothing worthy of notice, being principally occupied by 

prospectors, as to the result of whose labours nothing has transpired. 

■ 

Mr. Commissioner O'Reilly reports : — North-Easter 

Gold. — During the past year at Mount Victoria gold-mining operations have been principally ^*^*®"- 
confined to preparatory work in opening out the mines by driving, &c., and considerable progress 
has been made in that direction. A good deal of prospecting work has also been done, with 
satisfactory results. On the whole, the prospects of this field are considered very encouraging, and 
such as to warrant expenditure of capital in its development, confidence being expressed in its future 
advancement. About 40 miners are now employed in this locality. 

But slow progress has been made at Warrentinna since ray last report. There are several known 
reefs on a few of the principal claims, which give promise of richness to pay handsome returns if 
a sufficient amount of capital were expended in sinking on them to a proper depth. It appears to 
me that the prospects of the place fully warrant such expenditure. All the past yields of gold 
from this field have been won from shallow workings, and were considered of a payable character. 
The Derby Gold Mining Company are driving a considerable distance to cut the reef on their claim 
at a low level and I trust that this company's enterprise will be fully rewarded. 

It is to be regretted that at Waterhouse nothing in the way of mining has been done 
during the year. The known reefs in this locality have never been properly prospected to a sufficient 
depth, owing to the large quantity of water that flows into low-level sinkings there. The expendi- 
ture required to supply a powerful pumping plant prevents persons with a small amount of capital 
from undertaking mining operations at this place, but the locality appears to me worthy of the 
attention of those who could afford an expenditure in the direction I have indicated. 

In the Mount Cameron District, the Portland Gold Mining Company are sinking on a reef 
which, although small, gives promise of much richness, and is considered in its present state payable. 
It is expected that the further working of this mine will lead to a larger body of lode being found 
to exist of similar character. 

On the whole, I consider the prospects of the gold mining industry in this district fairly 
satisfactory. I have no doubt that during the coming year a considerable advancement in ix's 
condition will be observable. 

Tin. — ^The past year has proved a very trying one to claimholders, not only through the low 
price of tin ruling in the market, but also through the almost unprecedented dry season since the 
new year, and conseauent shortness in the supply of water for the mines. Up to the present time, 
since January last, tlie reservoirs or dam sites in the Mount Cameron District have remained quite 
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diy, a state of things not before experienced, consequently the claims dependent upon sach souroes- 
of water snpplj hare remained nnworked ; but, as it maj be reasonably expected that the winter 
rains will now soon set in, an improved condition in the state of mining in that locality will begin. 

In the Upper Ringarooma locality there are bat few miners at work, principally about Mount 
Maurice and the Cascades Range, under Miners* Rights. On the old established claims at 
Branxholin, Derby, Moorina, and Pioneer active mining operations are continued, and on the 
whole the yields are considered satisfactory. A good deal of preparatory work has been done also 
in the way of removing the large deposit of surface matter that overlies the deposit of tin. The 
want of a full supply of water for hydraulic sluicing is much complained of, and it will be necessary 
that further efforts and enterprise should be exhibited to obtain an adequate supply by tapping new 
sources. 

So long as the price of tin ore keeps at a low figure, I cannot look forward for any materials 
improvement in the state of mining in this district. With a moderate advance in price a revival or 
return of prosperity would set in with largely increased numbers engaged in carrying on mining 
operations, as these are extensive areas of tin deposit of moderate richness which, at current rates 
for tin, would barely pay wages to mine, but with an advance in prices of ore would ensoie- 
profitable returns. It is satisfactory to observe that the tin market has an upward tendency, which 
it is to be hoped may continue. 

Notwithstanding the drawbacks to mining in this district before referred to, it is gratifying to 
find that, on the whole, the yield of tin ore for the past twelve months has been satisfactory, the 
quantity raised being 1052 tons. The averaa:e number of men employed at mining — ^Europeans*.. 
1 93 ; dhinese, 244. * F 7 e -»— r 

Mr. Commissioner Dawson reports : — 

The yield of tin ore fW>m the alluvial has beeA less than usual, but this may be accounted for 
by the want of water. It has been one of the driest years we have had for the last 19 years^. 
thereby precluding men working under their Miners* Rights from even making half wages during 
the vear. The same reason also applies to holders of Mineral Sections, who in great measure, like 
the holders of Miners' Rights, have to depend on storm waters. Now that the long drought has 
broken up, miners are again at work with a good supply of water. I therefore venture to think 
that the next quarter's returns will show an increased yield. 

On my last visit to the Anchor Tin Mine I was informed by the Manager, Mr. W. H. Wesley, 
that they will not make a start crushing until they have their 200 head of stamps ready for work, 
which 1 fancy will not be much before the end of the year. I was very much struck with' the 
magnitude of the work now going on at the Anchor Mine. All the machinery appears to be of ~ 
the very best description, and quite up to date with all the latest improvements. I he erection of 
this splendid mass of machinery certainly reflects the greatest credit upon all concerned. 

Mr. Deedes, the Chairman of Directors of the Anchor Company, has purchased a claim called 
the Liberator, situated not far from the Anchor, the Manager of which is preparing to erect a 20 • 
head battery similar in every way to the Anchor plant. The Australian .Mine (late Puzzle) is now 
in course of re-construction under the new management, the whole of the machinery erected by 
the late management not being considered satisfactory. 

When the three companies that I have referred to make a start, it will certainly prove whether 
the large masses of low grade tin stulBF that abounds on their several claims will pay by being 
treated by improved machinery. 

I have lately visited Mathinna, and have nothing very special to report as to this industry. 
The Golden Gate Company is still paying uniform dividends, and the mine is still looking well. 
The company are now erecting plant to treat the large quantity of tailings that have for years been 
accumulating at the mine. 

The English Prospecting Association has done a large amount of work in deep sinking both 
north and south of the Golden Gate, but up to date has not met with any marked success. Pros- 
pecting is still actively going on in the vicinity of Mathinna by various prospectprs. 

On my last visit to Mangana, on 14th June, I found work going on actively at the New 
Sovereign mine which is being thoroughly prospected under Mr. J. Goodall as Manager. Other 
claims are being prospected, but up to date nothing has been discovered to call for any special remark. 

Grold obtained from the alluvial is practically a thing of the past. 

At the Scamander prospecting is still going on but only on a limited scale. Mr. Harcourt 
Smith's report supplies more reliable information than I can give as to the Scamander silver sections. . 
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The Mount Nicholas and Cornwall mines are now and have been for several months fully CoaL 
employed. The output of coal shows a marked increase. The coal, too, keeps up its quality, as the 
extra demand for it proves. 

Another discovery of good coal has been made about three miles from the St. Mary's Railway 
Station, and is now being prospected by the proprietary. The several tests made with this coal 
have proved very satisfactory. 

Without being over-sanguine, I am of opinion that should we get the usual winter rains 
mining matters in this district will show a marked improvement during the next quarter. 

Mr. Commissioner Hall reports : — WeMera 

During the past year mining has made steady and important advances in prosperity. Northern 

porCioD. 

I The older mines, such as the Western, Silver Queen, Oonah, Montana, and Comet, have Silver46td. 

[ regularly kept up their usual monthly output ; but where there is most food for congratulation is 

in the new mines that ' are opening up m the vicinity of Zeehan and in the Dundas District, 

particularly in the latter. 

The total amount of silver-lead ore sent from the Zeehan Railway Station during the year is Zeebu. 
20,994 tons, value, approximately, £227,000, to which each of the following mines have contributed 
£16,000 or over :— Western, 4092 tons, value £56,000 ; Silver Queen, 6207 tons, value £60,560; 
Montana, 2582 tons, value £42,630 ; Oonah, 2050 tons, value £29,800 ; and Comet, 2417 tons, 
value £16,000. The balance of the amount exported has been produced in varying quantities by 
the following mines: — Silver King, Mount Zeehan (Tasmania), Silver Queen Extended, New 
Mount Zeehan, Tasmanian Crown, Junction, M'Kimmie, Empress, Smith's Section, Montagu, 
West Comet, Comstock, Bell, South- West Curtin-Davb, Western Extended, Hew Tasmania, and ' 
Kozminsky. 

The greatest depth yet reached on the field is at the Western Mine, where the main shaft is 
down 6 15 feet. To that depth the lode shows strong well-deiined walls, with no appearance of 
fitlling off in width, but whether or not it is ore-bearing is not yet shown. This mine, to facilitate 
it9 operations, is obtaining one of the most modern and approved air-compressor plants for driving 
rock-drills. 

At the Montana new pumping and winding plant is being erected to enable sinking to a 
depth of 1000 feet. The plant will be completed in about three months, and it is the company's 
intention to ascertain as speedily as possible the value of their lodes at that distance below surface. 
This company and the Oonah are each erecting concentrators, and expect to have them in running 
order in about three or four- months. 

After being idle for a considerable time the Empress (formerly the Grubb s S, M. Co.), Oceana, 
and the Mariposa, have resumed work. The Oceana have erected a compact and substantial 
pumping and winding plant, which was built at Salisbury's Foundry, Launceston. The main 
workings, and also those of the Mariposa, are connected by tramway with the Strahan-Zeehan 
railway at Argenton. 

The Comel and M^Kimmie mines are at present the only ore-exporting mines of this part of Dundas. 
the District. The concentrators from the New Tasmania Mine at Comstock have been removed 
and re-erected by the Comet Company near the Maestries' Railway Station for its own use. The 
M*Kimmie Company has recently erected a pumping and winding plant. 

There are many sections in the vicinity of Dundas on which vigorous work is being done, and 
vhich have every indication of ultimately becoming valuable mines. 

The Mt. Reid Mine employs at present only two or three men, work having temporarily Mount Itead 
almost ceased. During the year a good deal of work was done in exposing the large lode 
formation, and proving it for some distance down. A large amount of work has been done at the 
Hercules, and some very rich ore was lately obtained, assaying, in silver contents, over 3000 ozs. to 
the ton. Altogether about 100 men are now employed on the different Mt. Reid mines. 

The Rosebery District employs about 80 men. The Tasmania Copper Conopany's mine is Roeebery* 
being rapidly developed, and is expected to become one of the most valuable in the District. It has 
about 1500 tons of ore stacked, and men are engaged clearing sites for reducing works, tramways, &c. 

The mines of the Curtin-Davis group are showing a great deal of activity, and over 150 men RingTlUau 
are employed hereabouts. The Curtin-Davis Proprietary Co. have a large quantity of ore stacked 
on the mine, and are sending 1000 tons to Europe for experimental purposes to test its value 
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and the best methods of treatment. This will be the first ore carried from Ringville over the 
N. E. Dondas tramway. The South- West Curtin-Davis Company have nearly completed an aerial 
tram, in two sections of a total length of 20 chains, to connect the mine workings with the North- 
East Dundas Tramway. 

This Company has sent away a parcel of about 20 tons of ore, and has about 50 tons on hand 
to be exported as soon as the aerial tram is completed. 

In this district several new and most promising lodes have lately been discovered, and are now 
being explored. There is every indication that the district will be very prosperous and valuable, and 
as the various mines are developed will add largely to the West Coast mineral output. 

The rails on the North-East Dundas Tramway are now laid for a distance of about 13} miles 
from Zeehan, and have passed the township of Ringville. 

Altogether the outlook for the whole district is most encouraging. The mines I have men- 
tioned as having exported ore during the past year will more than keep up the output in the coming 
year, and there are others that are nearing that stage of development that will enable them soon to 
become exporters. There are many which are now only in an early stage of development, but 
which will, when sufficiently advanced, add very largely to the mineral wealth produced in the district. 

Small quantities of gold (totalling 180 oz.) have been obtained from the Ring River and 
vicinity. Most of the surface ground has been worked out, and there does not seem much pro- 
bability of any increase in the returns for next year. 

riB. Tin has practically ceased to be a product of the district. The present low price does, 

not allow of sufficient profit to induce search for it. 

Coal. A seam of brown coal discovered over four years ago, three or four miles south or 

Argenton, has been receiving attention lately, and efforts are being made to form a small company 
to work it. It is said to be a good clean household coal, burning freely^ and throwing out a good 
heat. 

Western Mr. Commissioner Fowell writes: — 

^uthera ^ HAVE the honour to submit my Report on the progress of the Mining Industry in the 

portion. Southern portion of the Western Mining District for the year ending 30th June, 1897. 

The Mount Lyell Company*s Mine of necessity takes premier position. During the past year 
the system of treatment of the ore has been completed so far as to render it a marketable commodity, 
in the form of " Blister Copper." 

Three furnaces are now in full working order, and two more will soon be completed. So 
much has appeared in the public print during the past twelve months about this mine and the 
treatment of the ore that it seems needless for me to enter into particulars, and I will confine 
myself to assuring you that what is written about it is not exaggerated, and that by thoroughly 
skilful treatment and judicious management, this mine has, and moreover, doubtless will, con tmne 
to realize all that was anticipated from it. As regards the outside mines (as they are termed), 
during the past year more real work has been done. 

The following Companies have come directly under my notice as having done good work in 
endeavouring to develop their properties. 

Mount Lyell Comstock (late Tasmd). — On this section prospecting is now being carried on. 

Tasman LyelL — ^This lease surrounds the Comstock. Considerable prospecting has been done 
on it ; but this, with all other leases in its vicinity, are very much handicapped for want of a road- 
way, or what would be better, a tramway to carry goods and machinery. 

I do most respectfully recommend that during the coming Session some steps be taken to lay 
down a tramway from the road between Queenstown and Grormanston, crossing the Mount Lyell 
Haulage Line, to this and adjoining mines. 

North LyelL — This .Company has systematically prospected their property, and the result is, . 
so far, very encouraging. 

The existence of a large body of ore has been proved, and of a similar nature to that of the 
Mount Lyell Mine. There is every prospect of this Company soon coming to the front, and 
rapidly developing their property. 

Lyell Tharsis. — This property adjoins the North Lyell on the south, and work is being done on it. 
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WeU LyelL — Considerable prospectinor during the past year has been done, the leases are at 
lent protected, and thd Company intend resuming operations shortly. 

Prince LyelL — ^The holders of this lease are now in treaty with a foreign syndicate to carry on 
development of their mine. Over £2000 have been spent in prospecting. 

Central Mount LyelL — During the past year this property has been tested by the diamond 
II and found to contain similar deposit to that on the Mount Lyell Company's; buty 
brtunately, in putting down the lu>t bore, the drilKgot fast, and operations for the time being 
re been suspended. 

South LyelL — ^This Company are prospecting their ground with a considerable amount of 
^rgy by trenching, driving tunnels, and sinJking, and it is to be hoped their efforts will meet with 
i success they richly deserve. 

Kiny LyelL — The work on this claim has been continued steadily during the year, and a 
isiderable amount of copper ore has been won. Prospecting is also being carried on by 
inelling, and with good results. 

Lyell Pioneers, — The deposit on tliis property is very similar to that on the King Lyell. The 
impany have done a considerable amount of work, and I understand are now arranging to 
itinne to do so on a more extended scale. 

Besides the properties above-mentioned, others have shown tli^r bona fides by working, notably 
i Linda Lyell. 

The gold industry has not progressed so well, the principal reason being. I believe, want of 
r)ital to prospect at a depth, which in this District is essentially necessary. 

A great assi^ttance would be given if a sum were voted, as was done some eight or nine 
ars ago, to assist. 

The Strahan Prospecting Association, Princess, Woody Hill, Macquarie, King River Sections, 
d the Guilfoyle all require assistance, and if it could be given this particular branch of our mining 
lustry would receive such a stimulant that good must result, and the amount advanced fully 
laid by giving employment and encouraging enterprise. 

Alluvial mining has been carried on to a limited extent, the principal reason being that the 
lount of labour called for by the Mount Lyell Company has induced the alluvial miners to 
le work instead. 

From the above statement it can be clearly seen that the mining industry in the southern 
rfion of the Western District is gradually but surely progressing ; much remains yet to be done, 
t, from what is already known, it is evident that the Western District will in the near future 
3ve to be one of the richest in the Australian Colonies, and will be capable of supporting a large 
pulation. 

Mr. Registrar Teqq reports : — North- 

As regards the mining industry in this division during the last twelve months, I think that on Dh-L^ion. 
e whole there has been a slight improvement, but still, taking into consideration the large area of 
town mineral- bearing country in this division, mining still seems very much at a standstill. By 
ose most concerned, this condition of things is attributed chiefly to the want of tracks and roads 
d to the very high cost of getting the ore away. 

It may be taken for granted that roads and tracks are badly needed, and also that the present 
avy packing and railway charges are likely to seriously affect the mines' margin between profit 
id loss ; but still I am inclined to believe that the want of sufficient capital to develop the mines 
s had more to do with it than anything else, for, perhaps, with one or two exceptions, none of the 
ines are as yet sufficiently developed to be in a position to produce ore regularly. No doubt in 
e past a large amount of money has been spent on mining in this division, but it appears to have 
«n spread over too large a surface, whereas if spent on two or three of the best properties the 
suits perhaps would have been different. 

The output of this metal is not what it was formerly ; but this, I understand, is caused chiefly Tin. 
' the low price. 

Mount Bischoff Company s Mine. — There is no falling-off here, the regular output being 
atintained. 
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Stanhope and Waratah AUumaL-^The result? have been hardly payable, the low price of | 

affecting both severely. 

West Bischoff.— This i^ still idle. 

» 

Ueazlewood and Whyte River District. — At the Magnet Mine (late Godkin) they are 
employed sinking shaft and driving for bottoni of winze in No. 6 level. The prospects of 
mine, I understand, are improving. 

The Mount Stewart and Confidence Mines are still being worked, and the Mount Stewart njjj 
has just sent four (4) tons of ore away. At the Confidence several tons of ore have been raised, 
none sent away. 

Work is still being carried on at the New Silver Cliff, about two miles from Waratah, 
some rich ore has been got. 

But by far and away the best silver section at present in this division is the Magnet Mil 
(Bell's Section), about six (6) miles from Waratah. It is the best developed property, and huj 
large show of very rich ore, but it is worked on too small a scale — some half dozen tributors — to 
of much benefit to any one. If worked on a large scale it would, no doubt, soon make a namefi 

. . . 1 

Ctoid. Alluvial. — This is patchy and found in rich pockets, but those engaged, tiiough the numberl 

not nearly so large as formerly, miake a fair living. 

Lode. — Tlie Rochy River G.M. Co. — This property takes a leading place. Some six mpndl 
ago they started to drive on a lode^ At first it was but a few inches wide, but widened to eight (8 
feet with clear walls ; this continued to 45 feet, when the lode pinched, but made again. A wild 
is now being sunk on the lode, and is down 20 feet, and the lode is 15 feet wide and much moi 
solid, and carrying nice-looking copper pyrites. A few more feet will reach the levfel of the Whyl 
River, and below water-level a great improvement is anticipated. 

Lucy Spur (t.M. Co. — Here they are putting in a 200 feet tunnel to cut a lode found io tt 
higher adit, which carried good gold and copper oxide in patches. 

The Savage River G.M. Co. now have their tunnel in some 300 feet, and native copper hi 
lately been found on this section in the drive. 

The Rochy River Limited Prospecting Association liave driven 50 feet on their section, tl 
whole face of the drive being gossan, pyrites, and quartz, from which assays of silver and copp 
have been obtained. 

Specimen Reef G.M. Co. — This Company at present are drivinjr through blasting ground 
reach a point under which a rich chute of gold was obtained in the upper levels. 

Rio Tinto G.M. Co. —The whole of the work here is being confined to driving a deep-lev 
adit to test a pyrites formation, 380 feet in width. This formation has been cut at a depth of 2( 
feet, and the Company are now engaged in driving across it. So far 30 feet has been driven, ai 
x)ne vein of highly payable ore has been cut. The prospects of this mine are encouraging. 

Little or nothing is being done on the Long Plains Section. 



ANNUAL REPORT OF THE CHIEF INSPECTOR OF MINES. 



Mines Office^ Launceston^ 2%th July^ 189i 
Sib, 

I HAVE the honour to report having taken up my duties as Chief Inspector of Mines in Mar 
last ; but, owing to accumulation of office work and work as Government Geologist, I have not i 
been able to visit many of the important mining centres. 

Mining Accidents, 

The number of accidents reported for the year ending June 30, 1897, I regret to say, shows 
considerable increase on last year's figures, the total beino: thirty-eight, of which seven were fat 
as against twenty -three, including seven fatal, for 1895-6. Of the seven men killed, five w€ 
Europeans and two Chinese ; and of those injured one was a Chinaman and the rest Europeans. 



(No. 44a 

17 

• 

u Two accidents to timber-cotters, one fatal and one serious, were' not, strictly speaking, mining 
pilents^and of the rest several wer6 so trivial as not to haye needed reporting; but mining 
pagers, who are only required to report accidents attended with serious injury, naturally prefer ta 
f on the safe side. 

I 

'' The causes of acccidents were as follows! : — 

L Fall of Earths ^c- — Five accidents come under this heading, including two fatal ones to 
■Dese who were working alone in alluvial claims : one of the^ was due to a log rolling over px\ 
ftbe man from the top of the face, and the other to the earth giving way in a face which had 
^ dangerously undermined. Of the men injured two were Europeans and one Chinaman. 

E'^xlls of Cool were responsible for serious injury to tviro men and the death of another. In 
er instance the accident was due to the man's own negligence in not putting in timber as^ 
, and in the former case every precaution appears to have been taken. 
Pafls of Rock in Underground TVorkings,-^Se\en accidents.' -Two men were rather seriously 
iared by a piece of rock falling down a man-way which they were ascending ; the other five 
Indents were very slight. 

Falling Trees, — As mentioned above, one man was killed and another seriously injured through 

r^ struck by falling trees when cutting timber. 
Fall from Ladder j ^c— Three rather serious and one slight accident were due to falls of 
|rious kinds. 

\ Collapse of a Pass, — One man was killed by a pass collapsing as he was going to the 
■stance of his mate, who was drawing the logs at the bottom of the pass. The practice of 
mwing timbers from disused passes cannot be too strongly condemned ; but the men were their 
m masters, and no blame could be attached to anyone else. 

Cage Accidents, — One man was killed and another slightly injured through attempting to 
tier the cage while in motion. Another man received severe bruises about the head through being 
piek by the cage. All these accidents were diie to carelessness on the part of the persons injured. 

JBucket Accidents. — One man was incapacitated for work for some weeks, by being jammed 
|der the centres of a shaft while being drawn up in a bucket. Another man was killed through 
18 bucket on which he was standing falling away when about to descend.. In this case action is- 
log taken against the mining manager for allowing the bucket to be used for raising and lowering men. 

Explosives, — Two accidents arose from this cause. One man lost two fingers through a 
itonator exploding in his hand ; another received a cut in the forehead when returning to a sup- 
ped missfire a few minutes after lighting the fuse. This accident might have been much more 
nous, and proceedings are being taken against the offender for a breach of Clause g^ Sub- 
ction II., Section 102 of '' The Mining Act, 1893." . . • 

Breakage of Ropes^ ^c— Three accidents, one rather serious, happened through ropes and 
ains giving way, but no blame was attachable to anyone. 

Machinery in Motion, — Two accidents, one resulting in a broken arm and the other very 
ght, were due to this cause. 

Runaway Truck, — A lad had his leg badly broken through the truck on which he was riding 
ttinsT beyond his control and colUding with another truck on the Montana tram, Zeehan. 

Various Causes. — One man had his toe crushed when assisting to shift some heavy machinery, 
d another received slight injuries by being jammed by a piece of timber which he was helping to 
id underground. A lad employed as battery feeder had his hand badly crushed while changing a 
oe, through using his hand to shift the bumper instead of using the bar provided for that 
rpose. 

In the majority of these cases the accidents were either due to carelessness on the part of the 
»n injured, or were such as could not have been foreseen, and in only the two instances mentioned 
is it thought necessary to take legal proceedings. 

The Mining Act, 1893. 

Great laxity is still shown in many instances by mine-owners neglecting to register the names 
d addresses of raining managers, as required by Section 91. I have had considerable difficulty 
J a great deal of unnecessary correspondence in obtaining plans and sections of mine workings in 
X)rtiance with Section 97. In future this will be more strictlv enforced. 

The General Rules under Section 102 are, on the whole, fairly well observed, but great care- 
sness is sometimes shown iu the handling and storing of explosives, and the practice of using: the 
cket for men to ride up and down on is somewhat common in the smaller mines. Many 
inagers seem to be under the impression that the bucket may be used for such purpose if safety 
aps are provided ; whereas Sub-section xx expressly forbids it, except for the purpose of effecting 
lairs to the shaft and in cases of emergency. Attention has also had to be drawn to Sub-sections 
. and xLi. requiring a regular weekly record of the state of the workings; &c. to be kept, and a 
^y of the Act to be kept at the mine in addition to copies of the General Rules being posted up. 

Inspector Harrison's Report on the West Coast District is enclosed herewith. 

I have, &c. 

J. HARCOURT SMITH, Chief Inspector of Mines. 
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Inspector Harrison (stationed at Zeehan) reports: — 

'^ In submitting my annual report to you I regret to state that the accident list is again a hi 
one, bdng as follows : — Fatal, 2; serioas, 7 ; not serious, 12; total, 21. 

One of the fatal accidents was that of John Lee, a miner, who lost his life in endeavonrinj 
save his mate, who got caught by a run of mullock while drawing timber out of an old pass in 
Junction Mine. The other was J. Williams, who attempted to get into a cage in the Qi 
Extended Mine while in motion. He was badly crushed against the opening set and died in a 
hours. He stated it was entirely his own fault. 

By far the principal portion of the accidents are attributable to men's own carelessness. 

A number of complaints have been received and attended to. 

Cages and ropes have been submitted to the usual tests, and several of the latter caudeinix 

In only one instance was it necessary to take legal proceedings. This was against an en* 
driver for getting drunk and using abusive language. 

We have now three magazines on the field ; they are kept in good order. The time has 
arrived when arrangements should be made for the storage of explosives at Mount lleid. Ring 
Dundas, and Gk)rmanston. 

Although at one or two of the Zeehan mines there has been a falling off in returns, stii 
output from the field has been well maintained, the amount of ore sent away from the Ze 
Railway Station for the 12 months being 20,993*25 tons, valued at £226,514. The sii. 
attending pyritic smelting at Mount Lydl has caused considerable activity to be displayed in ope 
up the large formations at the Rosebery, Colebrook, Curtin-Davis, and Mount Reid Disti 
although i fail to see that much can be done towards the development of the Rosebery and ( 
brook fields until rail accommodation is obtained. In the Lyell District the regularity with ^ 
the big mine is being worked must be very gratifying to all concerned. Some of the mining < 
panics in the immediate vicinity are now preparing to prove the value of their properties 
systematic manner. At the South Lyell a good main shaft has been started, and machinery ere 
capable of going to a considerable depth. The West Mount Lyell people have also started a 
shaft. At the North Lyell the late developments are of a most encouraging nature. 

In the Tyndall District there are quite a number of shows waiting to be opened up wh 
motive power can be obtained. Amongst thom is the Harris Reward ; this is u splendid pros|>e< 
^how, but the water difficulty has stopped sinking to any depth. I understand the Manager 
prepared estimates for bringing in water froni'tlie hills as a motive power, and is now consu 
with his Directors on the matter. In all directions from Zeehan prospecting is being pushed al 
In the Renison Bell group and the West Coast Prospecting Association good work, with fair re: 
is being done. At the Western and Montana mines preparations are being made for deep sink 
at the latter mine a very powerful pumping plant is in course of erection. In conclusion, I 
state that everything points to this West Coast becoming an immense mining field, carrying a 
lieavy population. 



ANNUAL REPORT OF THE GOVERNMENT GEOLOGIST. 



Mines Office^ Lannceston, 28/A Julj/^ U 

Sir, 

I HAVE the honour to report, that since my appointment in March last I have visited 
prepared Reports on the Scamander Mining District, the Mineral District between Corinna 
Waratah, and the Shepherd and Murphy's Tin Mine, Bell Mount. With this is also pres< 
Mr. Montgomery's exhaustive Report on the Lefroy Gold Field, which has already been publii 

Diamond Drills, — No work has been done with either drill since I took charge, bu 
following particulars as to the work done previously are taken from records in this office : — 

No. 1 drill was occupied until October 27th, 1896, in boring for coal at Sandfly. 
Sections of No. 2 bore, and of No. 3 bore down to 591 feet 11 inches were published in 
year's Annual Report. No. 3 bore was continued to a depth of 626 feet 4 inches, the 34 feet 5 ii 
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4iot included in published section being through dark jointy sandstone, sometimes micaceous, 
carrying occasional veins of calcite. Boring became so bad that this had to be discontinued on 20th 
July, 1896, without passing completely through the measures. No. 4 bore was started on 16th 
September, and on October 27th boring was discontinued at a depth of 358 feet, the last 9 feet 
'S inches being through greenstone. A section of No. 4 bore is appended hereto, together with 
table showing the work done by the drills since 1882. 

The net result of the borings showed that the quantity of coal in the Sandfly Company's 
property is much less than was anticipated from the outcrops, and it is very doubtful whether it 
"iTOuld pay to do any more work on this field at present. 

No. 2 drill has not been in use during the year. 

Both drills are in a very bad state of repair. 

I have, &c. 

J. HARCOURT SMITH, B.A., Government Geologist. 



REPORT OF THE MOUNT CAMERON WATER-RACE BOARD 

FOR THE YEAR ENDING 30th JUNE, 1897. 



3rd July, 1897. 

Sir, 

We have the honour to present the Report of this Board for the year ending the 30th June, 
J 897. 

This Board has met as frequently as occasion required. 

The staff consists of a Manager and three watermen and channel-keepers. 

The duty of the Manager consists of the entire charge and supervision of the Race, which, 
with its branches, is thirty-three miles in length. He keeps all accounts, weighs the tin raised undo* 
the royalty system, and collects and accounts for the royalties thereon, prepares plans and spediica- 
tions for all works of construction and maintenance, levels head and tail races for customers 
when required, and generally manages and supervises all matters connected with the safety and 
eflScienoy of the Race. His salary is £350 a year, with a cottage ; he is expected t6 keep a horse, 
which is partly used for conveying tools and materials used on the works. 

The duties of the watermen and channel-keepers are to distribute water to the customers, to do 
all work necessary night or day for the preservation of the safety of the Race, and for cleaning and 
keeping the same in order. Their duties are of a responsible nature, and any neglect of them 
would involve the Board in a toss which might entail hundreds of pounds to make good. Their 
pay is 8s, per day, with a cottAge. The Board is of opinion that, considering the responsible nature 
of their work, the high cost of living, and the isolated lives of the men, these rates of pay are by 
no means excessive, and that any reduction would be false economy, s^nd would not secure the 
watchfulness and care which is 'absolutely necessary. 

The Race is in fair order ; the flumings upon the old portion thereof, which, owing to the 
advanced state of decay into which they had lapsed, were the cause of a very considerable and 
increasing loss of water, and consequent diminution of revenue, are in process of being gradually 
replaced by earth channels, which work, when completed in a few months hence, will increase the 
revenue and add very materially to the safety of the whole work. 

This work has been somewhat costly, but no doubt it has been true economy to have under- 
taken it, and when complete the cost of maintenance will be much lessened. 

Owing to the low price ruling for tin during the whole year, the revenue, which is governed 
]>y the price of tin, has fallen considerably. This factor, coupled with the loss of water through 
the decayed flumings above referred to and the exceptional dryness of the season, have had the 
effect of reducing the per-centage of interest upon the cost of construction to 9*. 3d. per cent, for the 
year 1896-97 from 20^. 3d, per cent, for 1895-96. It is satisfactory, however, to note that there is 
no material falling-off in the quantity of tin won or in the number of miners employed. 
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It is also gratifying to find that the grbuiid worked daring the year maintains its aven 
richness, and that the whole of the water brought in by the race has been used. 

'The Statistics for the year are as follows : — 

Average per week of claims supplied 18 

Greatest. number supplied hi any one week ...•* .' 22 

Present number supplied 14 

Total number of heads of water supplied , 4766 

Tons of tin ore raised 133 

Average number of miners employed — -18 Europeans ; 43 Chinese 61 

£ s. d. 

Total receipts for the year 850 11 6 

Cost of maintenance and management 773 15 

Paid to Public rfebts Sinking Fund, 1 896 156 12 6 

Total cost of purchase and construction 33,900 4 9 

Rate (for the yfear 1896) of interest upon the cost of purchase and 
construction 9s. 3d. ° ^ 

F. BELSTEAD, Chairman of t/ie Board 
C. O'REILLY, "I 

SAMUEL HAWKES, I 
JOHN SIMPSON, y Members. 

J. HARCOURT SMITH, 
T%e Honourable the Minister of Mines. 
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DIAMOND DRILLS. 

Statement of Work done to 30th June^ 1897. 



Year. 



Locality. 



1882-3 

1883 

1884 

1886 

1886-7 

1887 

1888 

1888-9 

1889 

1890 

1890 

1891 

1891 

1891-2 

1892-3 

1893 

1895-6 



No. 1. Drill. 

Back Crtek— For Gold *.* 

Lefroy — For Gold 1 

Tarleton— For Coal 

Longford — For Coal 

Harefield Estate — For Coal 

Cardiff Claim, Mount Malcolm — For Coal 

Killymoon Estate — For Coal 

Se}'moor — For Coal 

Beaconsfield (Phoenix G. M. Co.) — 

For Gold 

Beaconsfield (East Tasmania G. M. Co.) — 

For Gold , 

Spring Bay — For Coal 

Rayensdale — For Coal 

Back River, Prosser's Plains — For Coal 
Lefroy (Deep Lead Syndicate) — For Grold 
LefroY(East Pinafore Co.) — For Gold .. 
Sandfly— For Coal 



Direction of 
Bore. 



Total 



1882 

1883 

1884 

1885 
1886 
1886 

1887 

1887 

1888 
1888 
1888 
1889 
1891 
1891 
1892 
1893 
1694 



No. 2 Drill. 
Beaconsfield — For Gold. 



Mangana — For Gold 

Guv Fawkes Gullv, near Hobart — For 

Coal ' 

Malahide Estate, near Fingal — For Gold 
Carr Viila, near Launceston — For Coal... 
7j Waratah (Mount Bischoff Alluvial T. M. 

j Companv) — For Tin 

! Waratah (Mount Bischoff' T. M. Co.)— 

I For Tin 

Ditto 



Old Beach— For Coal 

Campania — For Coal 

Richmond — For Coal 

Back Creek— For Gold 

Macquarie Plains — For Coal 

Jerusalem — For Coal 

Langloh Park — For Coal 

Soutbport — For CoaJ 

Zeehan (Tasmania Crown S. M. Co.)- 
For Silver 



Total 



Vertical 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

Ditto 

Ditto 
Ditto 
Ditto 

Ditto 
Ditto 
Ditto 
Ditto 



No. of 
Bores. 



Horizontal, 
underground 
Ditto 

Vertical 
Ditto 
Ditto 

Ditto 

Ditto 
Horizontal, 
underground 
Vertical 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 
Horizontal, 
underground 



7 
4 
1 
2 
1 
1 
1 
5 



1 
4 
1 
2 
4 
1 
4 



40 



1 
5 
1 



7 
1 

1 
1 
1 
4 
2 
1 
4 
1 



41 



Total Distance 
bored. 



feet. 

1330 

1011 
401 

1585 
725 
562 
504 

2266 

781 

978 
937 
114 
854 
979 
317 
2130 



15,474 



68 

546 

612 

1397 

571 

1548 

841 
53 

593 
600 
500 
787 
989 
344 
1249 
612 

319 



11,629 



Average cost per foot, 
inclusiye of Labour 
and FueL 



£ s. d. 

10 9 

5 3 

5 6 

4 01 

6 5 

17 Hi 

4 7| 

7 8i 

2 2 




No record. 

15 1 

5 6 

5 6 

5 4 

6 li 

11 8 

7 8 

Abt. 10 9 

7 ' 
5 

8 J 










4 
4 
5 
5 



1 2i 



Aggregate number of bores 81 

Total distance bored 27,103 feet. 



Launceston y 27th July, 1897. 



J. HARCOURT SMITH, B.A., Government Geologist. 
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APPENDIX. 



No. 1. 



COMPARATIVE Statement of Gold won during the Years 1880, 1881, 1882, 1883, 1884, 181 
1886, 1887, 1888, 1889, 1890, 1891, 1892, 1893, 1894, 1895, 1896, and the first Half-ye^ir 
1897. 



TEAR. 



T 



QUANTITY. 



1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891. 

1892 

1893 

1894 

1895 

2390 

1897 for first haif-vear 



OZ8. dwt8. 

52,595 
56,693 

49,122 6 

46,577 10 

42,339 19 

41,240 19 

31,014 10 

42.609 3 

39.610 19 
32,332 13 
20,510 
38,789 
42,378 
37,687 
57,873 
54,964 
62,591 
26,749 



VALUE. 



£ 

201,297 
216,901 
187,337 
176,442 
160,404 
155,309 
117,250 
158,533 
147,154 
119,703 
75,888 
145,459 
158,917 
141,326 
217,024 
206,115 
237,574 
100,308 



No. 2. 

RETURN showing the Quantity of Gold obtained from Quartz during t/^ Years 1880, \Si 
1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891, 1892, 1893, 1894, 1895, 18i 
and the first Half -year o/ 1897. 



YEAR. 



.1 — 



1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

J888 

1889 

1890 

1891 ;.... 

1892 

1893 

1894....... 

1895 

1896 

1897 for the lint half-year 



QUANTITY. 


34,345 < 


>once8 


45,776 


>» 


36,215 


j» 


36,672 


>» 


30,540 


» 


33,266 


»» 


25,004 


»> 


33,427 


>» 


34,156 


yf 


33,069 


>» 


17,829 


»» 


33.659 


>» 


34,386 


»> 


30,163 


V 


52,239 


}9 


51,628 


>> 


59,453 


>» 


25,540 


1i 



VALUE. 



£ 

130,622 
174,956 
137,183 
138,060 
114,630 
124,234 

87,516 
123.453 
126,139 
116,517 

64,184 
126,221 

128,947 
113,111 
195,896 
193,605 
222,948 
95,812 
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No. 3. 

TITYand Value of Coal raised during the Year^ 1880^1881, 1882, 1883. 1884, 1885, 1886, 
. 1888, 1889, 1890, 1891, 1892, 1893, 1894, 1895, 1896, and the first Half-year of 1897. 



YEAR. 



r first lialf-vear 



QUAlfTITY. 



tons. 

12,219 

11,163 

8803 

8872 

7194 

6654 

10,391 

27,633 

41,577 

36,700 

50,519 

43,256 

36,008 

34,693 

30,499 

32,698 

41,904 

20,700 



VALUE. 



£ 

10,998 

10,047 

7923 

7985 

6475 

5989 

9352 

24,870 

37,420 

33,030 

45,467 

38,930 

32,407 

27,754 

24,399 

26,159 

33,523 

16,560 



No. 4. 

^ARATIVE Statement of Tin exported from Tasmania during the Years 1880, 1881,. 
^2, 1883, 1884, 1885, 1886. 1887, 1888, 1889, 1890, 1891, 1892, 1893, 1894, 1895, 1896, 
I for the first Half -year of 1897, compiled from Customs Returns only. 



YEAR, 



TONS. 



'St half-vear 



3954 

4124 

3670 

4122 

3707 

4242 

3776 

3607J 

37754 

3764 

3209^ 

3235 

3174 

3128J 

2934 

27261 

2700 

1142^ 



VALUE. 

~ £ ~ 
341,736 
375,775 
361,046 
376,446 
301,423 
357,587 
363,364 
409,853 
426,321 
344,941 
296,368 
291,715 
290,083 
260,219 
198,298 
167,461 
159,036 
70,122 
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No. 5. 

RETURN showing the Number of Persons engaged in Mining during the Years 1880 to 1896 

inclusive^ and first Half-year of 1897. 



YEAR. 


NUMBER. 
1653 

3156 
4098 
3818 
2972 
2783 
2681 
3361 
2989 


YEAR. 


NUMBER. 


1880 


1889 


3141 


1881 


1890 


28()8 


1882 ^ 


1891 


3219 


1883 


1S92 


3295 


1884 


1893 


3403 


1885 


1894 


3433 


1886 


1895 


4062 


1887 


1896 \ 


4350 


1888 


1897, first half-year 


4178 









No. 6. 

RETURN showing the Number and Area of Leases held under " The Mining Act^ 1893," in force 

on 20th June of each year since 1892. 



Natun* of lA*aM*. 



In force <m In force on In force on In force on In forc#* on 

30th June, 18US. dOth Jimt-, 1893. SOtli Juno, 181M.'30th June, 1805. 30th June. 180G. 



In forc« on 
dOth June, 1897. 



• NO. AREA. I NO. \ AREA. I NO. AREA. ! NO. - AREA. ' NO. | AREA. 



NO. 



AREA. 



' Acres. ' I Acrert. \ i Acres. I Acres. ' | Acres. 

I • I < i I ! 



1857 89,962 ; 1547 71,279 1 997 . 45,532| 720 31,207 . 738 



37 0551 37 



47 6874 57 8963 1 231 4231 



33,077 
5946 



For tin, &c. at a rental 

of 5/f. an acre 

For coal and slate, at 

2.<. (Sd. an acre rent... 
For gold, at a i-ental of 

20.V. anacre | 489 4606: 501 4801 374 3532i 455 . 4366 602 5712i 

Water Ripjhts, Mineral ! : ! "I ■ 

and Gold ! 173; 812 '• 185 890 198- 866 j 176 755 160 808 



sluice- 
heads. 



I si nice- 
! heads. 

I 



sluice- 
heads. 



i sluice- 
heads. ! 



i sluice- 
' heads. 



I Acre*. 

1150 56,493 

38 1 6ia5 

I 

015 ; 5789 

I 

155 774 
; sluice- 
heads. 



No. 7. 

RETURN of the Number and Area of Leases under " Tlie Mining Act, 1893/' in force on the 
\st July J 1896, issued during the Year ending 20th Jnne, 1897, cancelled during the Year 
ending oOth June, 1897, and remaining in force on 30th June, 1897. 



Nature of Lease. 



In force on 30th i ''**":*^ ^."T^,^'^**" C«»<^»^ ^^^i^f, In force on 30th 

June, 1896. I ^"^»"^,f /,»^ "^"'^**' Y*«^, ^"^?jj,,^^^^ June, 1807. 

' ; 18U7. June, 1807. 



vo. 



For Tin, &c., at a rental of os. an 



acre 



For Coal ajid Slate, at 2*. 6d, an 
acre rent 

For Gold, at a rental of 20*. an 
acre 

Water Rights, Mineral and Gold ... 



738 

37 

602 
160 



AREA. 



NO. 



Acres. | 

33,077 619 

5946 2 

5712^1 252 
808 i 23 
sluice- ! 
head^. ! 



AREA. 



NO. 



AREA. 



NO. 



AREA. 



Acres. 

33,025 

59 

2300 
38 

sluice- 
heads. 



207 
1 

239 

28 



Acres. 

9609 

200 

2223 
72 

pluice- 
heads. 



1150 

38 



615 
loo 



Acres. 

56,493 

6105 

5789 
774 

sluice- 
heads. 
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No. 8. 

COMPaRA TIVE Statement of Net Revenue from. Mines, being Rents, Fees, ^c. 

paid to the Treasury for the Year endjng 30th June. 



YEAR. 


AMOUNT. 


TEAR. 


AMOUNT. 


1880 


£ X. d, 

8944 5 11 

,20,936 5 5 

23,077 1 9 

15,439 14 5 

6981 11 10 

11,070 5 7 

12,623 10 4 

14,611 11 5 

23,502 8 4 


1889 


£ ». d. 
17,254 9 
26,955 4 9 
37,829 16 5 
17,568 18 4 
16,971 9 2 
15,323 1 9 


1881 


1890 


1882 ! 


1891 


18a3 


1892 


1884 


1893 


1885 


1894 


1886 \ 


1895 


20,901 13 2 
25,631 3 


1887 


1896 


1888 









The above Statement does not include Stamp Duties upon Transfers of Leases and 
Registration of Companies, or the Tax payable upon Dividends, from which sources 



large sums are derived. 



TOTAL Number and Area of Leases in force on SO th June, 1897. 



MINERALS. 



Gold 

Silver 

Tin 

Coal 

Iron 

Limestone 

LitbT)graphic Stone 

Slate 

Nickel 

Wolfram 

•Galena 

Bismuth 

Precious Stones ... 

Copper 

•Copper Pyrites .... 

Total 




AREA. 



acres. 

5789 

43,142 

8756 

4066 

455 

1199 

417 

840 

292 

160 

435 

80 

80 

2369 

307 



68,387 



A VERA GE Number of Miners employed during the Year ending ZQth June^ 1 897. 



Northern and SoutheiTi Division 

North-Eastem Division 

Eastern Division 

North- Western Division 

Western Division 




Cliinese. 



244 

82 



326 
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MINING Companies registered during tlie Year ending 30th June^ 1897. 



Number of Compftnies. 


Cajntal. 


54 


^£154,035 



TOTAL Area of Ixind applied for during the Year 


ending 


30^7* June, 1897. 


Mineral. 


No. of AppficatioDS. 


9 

Area. 


Gold 


331 
457 

58 
4 




Acres. 

3109 


Silver and other Minerals • 


25,075 


Tin 


2050 


Coal 


585 






Total 


850 




30,819 







In addition to the above, applications for 105 Water Rights for 553 sluice-heads of 
water were received. 



MINES Receipts for the Year ending 30/A June, 1897. 



Head of lievenue. 



Rent under " The Mining Act, 1893," for Gold .... 
Tees ,y ,, „ .,.., 
Rent y, ,, for Minerals 
rees „ „ „ 
Rent of Diamond Drill 

Total 



Amount. 



.£ », d, 

6340 2 10 

1008 15 a 

15,748 ;i8 

2454 6 4 

78 17 1 



25,631 a 



LEFROY GOLD FIELD, TASMANIA. 



REPORT ON THE GEOLOGICAL STRUCTURE AND MINING 

DEVELOPMENT. 

By A. MONTGOMERY, M.A., M.E., late Geological Surveyor. 



Auckland, N,Z,, 9th March, 1897. 
Sir, 

I HAVE the honor to forward to you the following Report on the Lefroy Gold Field, with 
aocompanying illustrative plans and sections, embodying the results of obsenations taken during 
my geological survey of the district carried on at intervals during 1895 and 1896. The long delay 
in furnishing the Report is due to ray leaving the service of the Government of Tasmania in 
November last and going to another colony, the pressure of business consequent on the change 
having made it quite impossible for me to write it sooner. The fieldwork of the survey was com-^ 
pleted in October, 1896, and this Report therefore will only be up to that date, unless a later one is- 
specially mentioned. 

The object of the survey was to collect such information relative to the goldfield as would be 
useful in furthering its industrial development and to report the same for public use. Owing to my 
leaving the service of the Government of Tasmania at somewhat short notice, I regret to have 
been unable to accomplish this object as thoroughly as I should have wished, not having had time 
to search through old reports and newspaper files for full information as to workings which have 
been abandoned, or to engage in the extensive correspondence necessary to elicit particulars of the 
past history of various ventures from many persons on whose kind assistance reliance could have 
been placed. It is hoped, nevertheless, that this Report will greatly facilitate the task of getting a 
complete account of the mining operations in the goldfield, by pointing out the matters about which 
information is deficient, and by locating the position of the various workings. The latter have been 
very fully surveyed, and are shown in more or less detail on the plans herewith. 

The district has been previously reported upon ofl[icially by Mr. G. Thureau, F.G.S., late 
Government Mining Geologist, in two Ueports, entitled "On the Mineral Resources and Per- 
manency of the Lefroy Gold Field," of date 29th April, 1882; and "On the Future Prospects of 
Deep Minuig of Gold-bearing Quartz Lodes at Lefroy," dated September 25th, 1863. As both of 
these are now scarce and almost out of print, they are freely quoted from in this report in order 
that the information in them may be made more readily available. An interim Report on the 
Lefroy Gold Field by the present writer was also published in 1896, but the ground traversed by it 
is now more fully covered in this one. My Report, dated 15th August, 1894, on the Back Creek 
Gold Field also contains matter useful to be borne in mind when considering the Lefroy district, the 
two fields l)eing adjacent and very similar in theu* geological structure. 

Situation. — The Lefroy Gold Field is situated near the north coast of Tasmania, about seven 
miles east of the estuary of the Tamar (Port Dalryniple). It is reached by good roads from the 
towns of Launceston and George Town, being thus very easily accessible. 

Topography. — The shape of the surfiice of the ground is shown on the accompanying General 
Plan of the District, much attention having been given to mapping the topographical features as- 
correctly as could be done in the time at my disposal. The altitudes at various points marked on 
the plan are from measurements with an aneroid barometer, and are only claimed as approximately 
correct, the readings having frequently been taken in changeable weather, when barometric levelling 
siiowed very variable results. They are useful also as showing the parts of the dijJtrict actually 
visited during the survey, and in those portions where no levels are given the topographical features^ 
are only roughly sketched in, and are not so reliable as in the closely surveyed parts. 

It will be seen from the map that the principal portion of the field lies in the head of the basin 
of Blanket Creek, this containin<^ all the more notable mines. In the south-west part and also 
along the western edge of the fjeld, however, some of the lodes outcrop on the fall to Slaty Creek. 
The extreme south portion drains into the Fourteen Mile Creek, an affluent of the River Taraar,. 
and the south-east and eastern parts are in the basin of Back Creek. The dividing ridge between 
the Blanket Creek basin and those of the aforesaid neighbouring streams is generally fairly high, 
from 400 to 700 feet above sea level, and can readily be traced on the map ; it is broken by a low 
isaddle near the old Prince of Wales mine. From the dividing ridge the ground rapidly falls to 
swampy flats along the creeks mentioned, some of which are little more than 100 feet above the 
1 he Lefroy Post Office is about 390 feet above sea level. 
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Though the district is fairly hilly, none of it is difficult country for raakinnr roads, and transport 
of machinery to the various mines has Usually been a very siuiple matter. Woodciitters gettii^ 
timber and firewood for the mines have made innumerable cart tracks all over the field. 

The country is covered with open eucalyptus forest, with light undergrowth of tea-tree, fern, 
and heath, thick green bush being only found in some of the deeper and more sheltered gullies at 
the head of Back Creek and Slaty Creek. In the neighbourhood of the Town of Lefroy and of 
the principal mines the timber hcis been greatly thinned out, but both firewood and mining timber 
are still plentiful within reasonable distances. 

Geology, — The main jjeological features of the Lefroy District and the surrounding country 
were shown as early as 1865 in the late Mr. Chas. Gould's map of the Den goldfield, an examina- 
tion of which shows that several of the Ijest known Tasmanian formations are represented in the 
vicinity. As geological changes must have exercised an influence of some sort on the auriferoos 
character of the lodes, it will be of interest, and possibly, in some ways, of practical importance, to 
trace them somewhat closely. 

The general " country " of the Lefroy field is slate and sandstone of most probably Lower 
Silurian age, but few, if any, fossils have been found which would enable the age of the formation 
to be definitely determined. The strata have been folded strongly by lateral crust-pressure, and. 
now are found dipping at all angles from horizontal to vertical. Along the main rid^e to the east: 
of the field, — the same which terminates at the coast in the Fourteen-mile Blufi^, — 1 have noticed 
the beds dipping vertically, but in the principal mines they lie pretty flat, the dip as a rule being 
from 15"^ to 30 . Owing to numerous small bendings 1 have been unable to make out if ther« 
are any main antichnal axes traversing the field. The main ridge on the east side of the field Ls 
generally pretty hard country, with much firm black slate, hard sandstone, and occasionally band^ 
of quartzite and hornstone (dense flinty fine-grained rock.) The high ridge on the west side c^^ 
the goldfield is also composed of hard slate in great part, some of it, near the George Town roa(§ 
having been quarried many years ago for paving and building purposes. The genenu strike of 
strata is about N.W. and S.E., and it will be noticed on the to]>ographical map that there 
several well marked ridges which follow this course. The main ridges on each side, both east ancJ 
west, of the goldfield also have this general trend, the harder bands of rock having resisted 
erosive agencies that have cut deeply into the softer ones. It may here be pointed out that all 
lodes whi?h have been of much value lie in a central band of softer country running north-westerly 
between the two above-mentioned hard bands on the cast and west sides of the field, and that whil^ 
strong in the central area they became pinched and die out both east and west as they get into the 
hard flanking bands of country. To the ^outh of the field also the favourable softer countr)^ 
appears to be covered by harder strata. 



In my report on the Back Creek Goldfield it was noted that in the Australasian Slate Quai 
and elsewhere the slates had a cleavage across the bedding planes of the strata, giving them aw 
appearance of being nearly horizontally laminated, while in reality they had a high angle of dips: 
this same feature is seen in parts of the Lefroy field, especially in the range on the eastward side oM 
it. In measuring the dip of the strata cai*e has therefore often to be exercised that lamination dues 
to slaty cleavage is not mistaken for the true bedding lamination. 

Though I have been unable to get decided evidence of larger synclinal and anticlinal foldingsa 
of the strata, it is quite evident nevertheless that a very considerable thickness of the Lower" 
Silurian formation is exposed at surface in this field, but the similarity of the beds throughout the 
whole region and tiie repetition of them due to faulting along the lines of lodes render it impossible 
to estimate at all closely what thickness the horizontal section discloses, though probably it is some 
thousands of feet. It is manifest therefore that enormous erosion of the Silurian strata has taken 
place since these were folded to their present angles of dip, and that consequently the country now 
at surface and containing the auriferous lodes was formerly deeply buried. Though we cannot tell' 
at what period the lodes were formed, it is pretty certain that they were formerly much more deeply 
buried in the country than we now find them, prolonged erosion having removed immense masses 
of superincumbent rock. This is to be borne m mind in discussing the question of the apparent 
occurrence of the gold only in the superficial parts of the reefs. 

The next formation in point of age after the Lower Silurian found in the Lefroy District is 
granite, a small area of which is found to the south-west of the field in the fiats towards the head 
of Slaty Creek. It is noteworthy that in many of the best known goldfields of Australia granite 
is found penetrating Lower Silurian strata, giving some colour to the hypothesis that the lodes have 
been formed in fissures caused by plutonic fracturing of the country during the j)eriod of the 
outpouring of lavas of which the granites are the deep-seated representatives. From the fact that 
in Tasmania at Middlesex and Mt. Agnew the granite formation peneti^ates the Upper Silurian 
rocks, it is probable that we must refer its age to the end of the Upper Silurian epoch. As tlie 
granites are throughout the colony overlaid by the beds of the Per mo-carboniferous system, it is 
plain that they are much older than these. 
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Touching the time of formation of the auriferous lodes, it may be mentioned that at Golconda 
quartz reefs containing gold traverse both Lower Silurian strata and granite, being thus plainly 
younger than the latter, while the common occurrence of reef quartz in the Permo-Carboniferous 
beds shows that lodes existed before these were laid down. We must not of course conclude that 
all our auriferous lodes are younger than the granite and older than PeVmo-Carboniferous, as they 
might be of very different ages in different localities, still such evidence as there is araears to point 
to their having been formed soon after the granite extrusions, about the close of the Upper Silurian^ 
period. In lasmania the Permo-Ciirboniferous beds are generally very nearly horizontal, and 
show only rarely any considerable amount of induration and metamorphism, and this only when in 
close proximity to eruptive masses of greenstone ; and they very seldom indeed carry quartz veins 
or anything approaching true lode matter, so it is clear that the auriferous lodes were formed 
before they were laid down. The lodes are therefore of very considerable antiquity, dating back to 
probably Devonian time or earlier. I wish to lay some stress on this, as it bears upon the questioik 
of the gold in the reefs lasting in depth. 

Tiie Permo-Carboniferous and Mesozoic Coal Measures are not seen in the Lefroy goldfield 
itself, but occur close by in the Tippagory Hills and at Mount George, also to the south east 
towards Karoola and Lilydale on the Scottsdale Railway. At one time they no doubt covered the 
Lrfi*oy District as well, but have been entirely removed by denudation. The existing surface of the 
Silurian formation is probably not more than 1000 feet below what was the sui*face when the 
Permo-Carboniferous beds began to be deposited. 

The Greenstone formation (diabase and dolerite) which succeeds the Coal Measures through- 
oat Tasmania, is also seen at the Tippagory HiUs, along the Tamar, and on the George Town 
Road, but does not come into the Lefroy field proper. 

In Tertiary times the District has seen several important geological changes which must be 
referred to in order that the distribution of alluvial gold in the field may be understood. The 
history of the field in this period is quite similar to that of the Back Creek District described in a 
former Report, and evidence of corresponding movements of elevation and subsidence of the land 
dl along the north coast of Tasmania is given in my Reports on the Beaconsfield Goldfield, the 
Gbdstone District, Thurcau's Deep Jjead, the Table Cape District, and the Corinna Goldfield. 
In Miocene (probably) time the general level of the north of Tasmania, irrespective of the lowering 
of the surface by subsequent denudation, must have been some three hundred feet or more higher 
than at the present day. The deep valley of the South Esk, now filled — at Longford, for example — 
to a depth of a thousand feet with Tertiary sands and clays, was then cut out by the running streams 
and passed to the west of the Lefroy field at the foot of the Uppagory Hills. The old channel is 
traceable now as a wide belt of alluvial matter to the west of Slaiy Creek, running along the flats 
to the east of Tippagory and crossing near Mt. Direction over to the Tamar valley. The Tertiary 
beds at Windermere and Dilston also belong to the filling of this old valley. The present outlet of 
the Tamar River through the rocky gorge of the Whirlpool Reach is of much later date of 
fcrmation. At the same time that the Esk Valley was being cut out by erosion another deep 
gaily was formed along the course of the present Blanket Creek, and yet another along Back 
Creek. Borings with the diamond drill have shown that these old valleys are as much as 250 feet 
below the present surface. At this time the Lefroy field must have consisted of high steep ridges 
and deep gullies. The gullies are now much tilled with alluvial deposits, and the hills have 
doabtless been much worn away by the prolonged erosion to which they have been subjected, so 
we may assume that the ridges were much higher and the main gullies much deeper than those 
which we now see. The surface must at that time have presented a very rugged aspect. At a later 
period, however, a slow subsidence of the north part of Tasmania began, and the streams began 
ptdoally. to fill up the valleys which they had eroded. As the subsidence went on the valleys 
beeame more and more filled up and the coast Kne receded inland further and further, till finally a more 
or less even beach covered the place formerly ridges and gullies. During this time also there were 
lamerous outflows of basalt, which ran down into the gullies and there formed solid sheets of hard 
Hack rock. The sections obtained in the diamond drill borings at Back Creek and Blanket Creek 
prove that there was a succession of these basaltic flows, and tiiat time enough elapsed between 
Aem to allow of the accumulation of considerable thicknesses of sedimentary material. The 
wbridence of the land and consequent burying of the old surface under masses of detritus must 
have gone on until the greater part of the Lefroy District was buried deep under alluvial gravels 
JU>d sheets of clay and sand, for further inland in the neiglil)ourhood of Launceston, and as far 
sooth as Campbell Town, we find that the accumulation of sediments went on until the mass was 
over 100() feet in thickness, these Tertiary deposits being now found up to about 700 feet above sea 
terel. At the time when the subsidence attained its maximum only the highest hills about Lefroy 
could have been uncovered by water. 

At length, probably about the end of the period of volcanic disturbance to which the flows of 
iposalt are due, the subsidence came to an end, and a slow movement of elevation of the land took its 
place, causing the sea to recede and exposing a dry surface once more. This appears to have gone 
on to within quite recent geological times, if not even now in progress, but the elevation was not so- 
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great a<> the preceding subsidence, and consequently we now find the bottoms of 'the old rirer 
valleys of the George's River, the Ringarooma, the Deep Lead at Beaconsfield, the Tamar lUver, 
and the Lefroy and Back Creek leads, all far below sea level at their seaward outlets. As soon b» 
the surface was again exposed to the action of running waters the great mass of loose gravels and 
clays became greatly cut into by watercourses, and there was an extensive sluicing off of them back 
into the sea again. The direction of the watercourses would naturally be on the whole seaward, bat 
their exact position would be due to quite fortuitous circumstances of the contiguration of the 
surface at the time, and would not be sensibly affected by the presence of older water-channels buried 
deep below them. Instead of these old channels determining the course of the new ones, they to 
some extent prevent the formation of new ones by affording a subterranean outlet for water falling 
on surface, and so prevent it from exercising an erosive action. I'his is probably one cause of tbe 
phenomenon so oflen seen in deep alluvial goklfields of the deepest leads lying under hills. Though 
on the whole the present Lefroy streams follow pretty closely the older valleys, there are several 
good examples of existing hills covering deep channels, the gravel hill south of the East Pinafore 
shaft, the boulder hill between the junction of the Back Creek and Piper Roads, and that to the 
west of the Monklaud mine, being cases in point. 

The erosion of the surface has gone on constantly since it appeared again alK)ve the sea, and the 
greater part of the gravel covering has been sluiced away, so that now we only find tmces of its 
former presence in detached patches left here and there on the slopes of the hills. As these usually 
carry some gold, and sometimes have been payable to work, they have attracted much attention 
from minors, and much wonder has often been expressed at the occurrence of rounded waterwom 
stones on hillsides where there are no streams to account for them. As the above explanation shows, 
they are only small remnants of a once much more extensive formation. 

It may here be useful to digress to point out a consequence of the above series of geologkskL 
actions which has often led to much useless work and frustrated hopes. The gravels spread over tb^ 
field were all more or less auriferous, and as they became sluiced away by natural processes the gok9 
became concentrated in watercourses and on the bedrock where the gravel had lain. In prospecting 
the hillsides it has been again and again assumed that gold found in the surface soil must necessarily^ 
have come from reefs in the vicinity, when in many cases it must be only the remains of a destroyer ^ 
gravel bed. In such instances it has been frequently a puzzle to the prospector that the gold i 
much waterwom, but when the explanation is given it is seen that this is only what might 
expected. In tracing trails of surface gold to their source on slopes where there has been no spac^ 
for the metal to become abraded by water action, the only indication of their having come from 
reef close at hand that is worth relying on in this field is that afforded by sharp unworn edges an 
adhering pieces of quartz. The trail must be of " reef gold,*' as miners call it, not waterwo 
gold. 

There has been a large amount of erosion of the surfaces of the Silurian rocks since they kav^ 
l)een denuded of their alluvial covering, and in consequence of this we often find large quantities oF* 
angular quartz in the soil, and in the valleys there are very considerable deposits of this material, 
often but little waterworn. These more modern angular end sub-angular quartz gravels are easily 
distinguished by their shape from the older alluvial gravels, in which the majority of the stones are 
very thoroughly rounded. The beach gravels, as is natural, have tbe stones very thoroughly 
smoothed and rounded, much more so than those belonging to the *' leads*' which have only beea 
worn in running streams. A comparison of the degree of attrition exhibited by a gravel deposit 
will often give much useful information as to whether it belongs to the old leads (river gravels), the 
beach gravels, or the modern little worn detritus. The two latter sorts of deposits are much less 
likely to carry payable gold than the old concentrated gravels of the deep leads. The angular 
(juartz in the surface soil is very easily accounted for. The bedrock is full of " leaders'* and small 
veins and bunches of quartz, and as the slate or sandstone matrix weathers down to form soil, these 
are set free in profusion. The rains keep washing away the light clay and sand, and in course of 
time the surface becomes covered with the residual quartz, a foot of the surface in depth representing 
perhaps ten feet or more of the original matrix. There is a natural process of concentration of the 
indestructible (|uartz. This also is carried in time into the watercourses, and being hard resists 
breaking, and at the same time abrades and breaks up softer material, the result being that we find 
the greater part of the gravel to be composed of quartz, even though it forms only a small percent- 
age of the total rock from which it is derived. 

While the quartz is thus preserved and concentrated on account of its hardness and resistance 
to chemical change, any gold that may be in the surface soil becomes likewise concentrated and 
preserved by reason of its great weight, its metallic nature, and its chemical indestructibility. 
Sinking always to the bottom of any stream into which it is carried, it is greatly protected from the 
wearing and pounding that the quartz gravel receives, and therefore the latter must wear away 
much faster in proportion than the gold does. Prolonged sluicing of the auriferous material in 
watercourses and streams therefore result in the concentration of the gold from a large area into a 
comparatively small bulk of gravel. The more thorough the concentration and tho greater the bulk 
treated, the more likely is there to be payable gold in the streams. 



These well known principles are here reiterated for the purpose of introducing the subject of 
ieallavial deposits of the Lefroy field from an economic point of view, and discussincr the 
^ihood more particularly of the deep leads being payable, the consideration of this question being 
lit aadertakcn at this stage while the geological history is fresh in mind. 

[ AUnvial Gold Deposits, — Like most goldfields, the Lefroy District was first opened as an 

trial diggings, and though this branch has never been of importance compared with the reefing, a 
lio amount of it has been done more or less continuously, and a good deal of gold has been 
jwed. Practically all the work has been shallow, the shafts rarely exceeding twenty feet in depth, 
Mf most of it has been round the heads of the deep leads. 

Xot much digging has been done on Slaty Creek or its branches. The creek running from 
ction 317-93g up to the old Rob Roy Mine has been worked in several places, but is poor, and a 
Je gold has been got in some of the other branches. The large creek in Section 238-93g has 
o been worked with some little success. In both these instances the gold is mostly little water- 
urn, and the quartz gravel or " wash " is very angular, pointing clearly to both being derived fi-om 
5 adjacent reefs rather than fi'om older alluvial deposits. From Section 160-93g to 182-93g there 
however, an interrupted line of heavy water-worn boulders, many of them granite and con - 
>ii]erate, which is said to have yielded a very little gold, and which is clearly an old terrace or 
acb deposit. The same gravels are seen again on the George Town Road, close to Slaty Creek 
idge. Very similar conglomerates ocrcur near Lilydale, but whether they come from a rock in 
e neighbourhood or are derived, as is more probable, from old Perrao-Carboniferous conglomerate 
posits, I am unable to say. These boulders are unlike any of the '■ wash '* I have seen in Lefroy, 
lich is all quartz and sandstone, except in a small patch on Section 1 19-93g, which appears to be 
the head of the Pinafore branch of the Blanket Creek lead. It is most probably a beach deposit, 
e boulders being of rock quite foreign to the locality, and being on both sides of the high divide 
{fween Slaty Creek and Blanket Creek. Possibly they were brought down from the vicinity of 
iount Arthur into the old Tamar River, and thence distributed along the beaches near its mouth. 
bey are not therefore likely to be worth working for gold, beach deposits being rarely sufficiently 
ell concentrated for gold to be profitably extracted from them. 

Blanket Creek and its branches have yielded the bulk of Lefroy 's production of alluvial gold, 
he position of the more important workings is marked on the general plan of the District, and it 
obvious that in the majority of cases the gold was got in the heads of leads running into the deep 
lb-basaltic channel of the Lefroy Main Lead. Beginning at the north we first find the Old 
%iafore lead, worked in Sections 83-93g and 155-93g. This has been very thoroughly rooted up 
K about two to three chains in width, but going to the north-east the ground became deep, and 
inally basalt was struck, after which the lead was not followed further. At the south-west end the 
Id gravel deposit becomes washed out, but reappeared again as a shallow patch towards the sou'th- 
f est of Section I 56-93g ; the wash in this lead contained large well-rounded boulders. From its 
ennination south to the New Pinafore shafts a good deal of gold has been washed out of a wide 
Bat patch of very angular quartz debris, evidently shed from the New IMnafore lode. While the 
Old Pinafore lead probably derived its gold from the Chums lode in great part, from portions which 
OBce stood much above the existing surface and have been completely washed away, the angular 
"irash" seems likely to have come from the New Pinafore reef quite as much as from the Chums' 
fine. We have here an instance of the modern angular '* wash " being gold-bearing, and lying 
dose to an older well water-worn gravel. 

The next alluvial workings worth noticing are in Section 119-93g, already referred to as 
Kurying granite and conglomerate boulders, similar to those on the fall to Slaty Creek ; some 
fairly coarse gold was got in these workings. Two small shafts marked on the plan to the north- 
rest of the alluvial diggings are sunk in gravel, much of which is well rounded and of the beach 
ppe, and probably there is here a river gravel in the gutter of the lead with beach gravel overlying 
. This place appears to be most probably the head of a large branch of the Blanket Creek 
^ain Lead (Lefroy Main Lead), which has been traced up from the East Pinafore shaft into 
ction 847-87G. In the S.E. angle of 372-87g one of the West Pinafore shafts proved the 
uvial matter to be about fifty feet deep, but the gutter was not cut. The basalt comes up close 
tills shaft. This branch of the main lead was also struck in a cross-cut north from the old 
»lden Era shaft, and has been well proved by costeening on Sections 363-87g and 974-87g. 
:cept in the shallow workings at the head of the lead, the centre of the lead or gutter has never 
»n seen. 

On Section 746-87g there was some gold got in shallow workings at the head of a small gully 
ich cuts the Bendigo Reef, the gold being just below the outcrop of the reef and evidently 
•ived from it ; but these diggings were quite unimportant. 

Similarly on Section 245-93g there was a good deal of digging near the outcrop of Bain and 
shards' reef, but in this case it is probable that most of the gold came from older gravels which 
re been entirely removed. 



VI 

Along Sludge Creek, from Secrion 848-87g southwards, there has been much digf^g^ some 
the gold being derived, doubtless, from the outcrops of tlie Morning Star, Native Youth, and 
Point and Crown lines of lode, but probably in the main belonging; to the older river system, 
therefore possibly brought down for some distance. There is a line of deep allu\'ial ground 
ning up the Sludge Creek valley, but older than the present creek. It is cut by the George T< 
Road, and in the cuttings shows soft clays mixed with a ffood deal of sand, from which springs 
water issue, much to the detriment of the road. At tue north end the lead disappears anr 
basalt. 

A little alluvial work has been done on Section 332-93g on modern surface drift' oarn'ing »] 
small amount of gold. In the branches of Sludge Creek running up through Section I02!)-87g 
the Windermere mine there has also been a Httle digging. 

Towards the south-east corner of Section 248-93g a lead known as " Kerrigan's " runs 
across the spur on which the road from Launceston comes into Lefroy, showing very plainly 
difference that there must have been in the former shape of the surface and the present one. T 
yielded some fair returns of gold. Tlie " wash ** was well waterworn. The lead goes down iolil^ 
deep ground under the Recreation Reserve, and plainly belongs to the pre-basaltic system of (eidir 
Another little branch has been worked in the south part of 178-93G. 

One of the best alluvial gullies on the Lefroy field has been that known as ** Poverty Gully," rai- 
ning from near section 1015-87g into 91-93g. From the way m which this goes down to the deep 
ground at Blanket Creek I am disposed to surmise that it belongs to the older system of leads, Nt 
it might quite well be a modern one. It possibly is a modern watercourse which has Ijecome tlie 
receptacle for the gold from a quantity of older gravels now removed. Such older gravek aresM 
close by on Section 234-93g, where there is a spur with a heavy covering of beach gravel upon it. 

In the flats up Blanket Creek, above the bridge on the Piper Road, gold may be got in trask 
up to 16 or more feet in depth which belongs to the older river deposits. Basalt comes in on iit 
east side of these gravels, and it appears most probable that they are on the margin of a lead whiek 
runs up the eastern side of a steep slate spur east of Section 261 -93g. On this side the ground ii 
very deep, and the gravel, of beach type mainly, runs southward to a point near the S.W. comer of 
Section 108-93g. Close to where it gives out there is an old shaft, said to be 70 feel deep, sunk all 
through j^ravel. 

Oi) the east side of the Blanket Creek valley I do not know of any alluvial workings worth 
referring to. 



On Section 132-93g and on the adjacent block purchased by R. L. Davidson there is a gravel hillia 
which shafts over 40 feet in depth have been sunk without reaching bed-rock, and some gold bis 
been obtained. The gravel on surface is most likely of beach origin, but under it are layers of fSK 
clay, and sand, and the gutter, which has not yet been seen, will probably contain river gravek. 
This lead runs through Woodward's farm into the main Back Creek lead. From I32-93g up ttv 
the Vidette mine some alluvial workings on a small creek are probably on gravel of more recent Ml,, 
deposition. 

On Section 377-93g there is a wide deposit of somewhat shallow gravel, which has been 
worked a little, with very poor results, by the Lefroy Hydraulic Sluicing Association, No Liability. 
Thb gravel probably belongs for the most part to the later stiiges of filUns^ of the Blanket Creefe 
valley, and yery probably much of it was laid down later than the basalt flows, so is not likely to 
carry uiuch gold. In gutters in the bed-rock there is, however, a chance that there may be riche"^ 
deposits. 



Looking at all the alluvial deposits as a group, it is at once visible that all the important 
have gone down into the deep ground under the basalt where they could not be followed without^^ 
good machinery for pumping water. It is also worth noting that gold has been found, in amount 
worth working, in every place where we come upon the ancient river gravels. The extent of these 
old gravels that we have been able to get at is, however, very small, and it is not generally recognised 
that for the amount of gravel available the returns of gold have been fairly good. It is clear that 
we have only been able to get at short pieces of several branch leads, and the inference is that there 
must ])e a great de&l of gold in the main lead. This is the main sluice into whicTi all these little 
leads have discharged, and which has received the material from a large extent of known auriferons 
country. It is possible and probable that the drainage area of the old creeks was much more 
extensive than that of those we now have, and that much of the country to the south of Lefroy, 
now covered with alluvial matter of Tertiary age, yielded gold to these old streams. The field even 
as we know it, however, is full of proved auriferous reefs, and an immense amount of denudation- 
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If these must have gone on in the early Tertiary days when the ridges were steep and the gullies 
mep. Conditions were then much more favourable for wearing down the rock and concentrating 
(be gold in the main gullies than they are now. There is every reason to believe, therefore, that the 
luin lead will contain gold enough to be worth working, and it seems to me quite a fair mining 
bnterprise to thoroughly test the matter. 

The main lead and its principal branches are covered with basalt, and their positions are 
narked in on the geueral.plan of the district with approximate accuracy. The plan also shows the 
boation and altitude of the shafts and bores which have been put down to test the deep ground, 
utwill be convenient to note the results obtained at each of these separately, as follows : — 

■ (i) Hock shafts near south boundary of Section 692-93g. — Close to Diamond Drill bore No. 1 
[rf the series put down in 1883. Altitude of surface 254 feet above sea level. Mr. Thureau in his 
Beport of Sept. 29th, 1882, says of this : — " A shaft had been sunk to a depth exceeding 100 feet 
ihroQgh hard basalt without reaching either the wash or the bedrock.'* Elsewhere in the Report 
he depth is given as 102 feet. 

(ii) Golden Era shafts 305 feet above sea level. — This is shown on the general plan on the 
centre of the boundary Hne between Sections 373-87g and 821 -87g. Mr. Thureau, m the above 
Beport, refers to the deep ground thus: — " At the 170 feet level, in prospecting for auriferous quartz 
n a north-easterly direction from the shaft, the black clay (diluvial) was broken into at a distance of 
MO feet of said shaft. The clay referred to varies in colour from black to brown, in which flakes 
>f grey slates and fragments of fossilised woods (lignites) are embedded. The company continued 
their main drive at nearly the same level in this wash for 60 feet farther^ when they again met with 
the rising Silurian bedrock. Several shafts were sunk below the level in this deep diluvial channel, 
by means of which it was ascertained that the bottom existed some 15 feet lower, or about 185 
Feet from the surface. The gravelly wash is yet irregular, very large rounded boulders, chief tly of 
quartz and sandstone, occur above and below tlie lignites, demonstrating very considerable tiuviatile 
action in pre-historic geological times. Thft pan prospects obtained from, the western sides of the 
channel were satisfactory, as they gave coarse heavy gold of a very high quality, the other residue 
being chiefly composed of iron pyrites, which are prevalent in the lower stratum of the wash." 
The work was carried on under great difliculties with ventilation and water, and had eventually 
to he suspended. 

(iii) East Pinafore shafts 291 feet above sea level. — This shaft was sunk to a depth of 
191 feet by the Company, ^mostly through hard basalt, often scoriaceous, and then a diamond drill 
was put on to bore for the bedrock. It passed through 12' 4'' of rubbly basalt, 16' 2' of hard 
basalt, 8' 6'' of brown clay, fine gravel, and decayed wood, and 8' 0'' of gravelly wash, " floating 
reef" (t.^., fragmentary lumps of bedrock) and wood, and struck soft slate bottom at 236' F from 
wrface. The shaft was afterwards sunk deeper, and the wash was fecund to contain payable gold, 
bat was dipping out of the shaft, the gutter being still deeper. Some alluvial work was then done 
from the shaft, and some fairly good wash was obtained, but there was much water to contend with, 
and the Company discontinued trying the wash, and went on with work on the Pinafore reef. The 
prospects of alluvial working were generally considered favourable if a shaft were put down in a 
better place for working the wash, and powerful pumps were provided. 

Rock shafts No, 2, 209 feet above sea level. About 5 chains N.W. of the N.W. corner of 
93g there was a shaft put down near Blanket Creek to try to get into the deep ground. After 
passing through some 70 feet of soft black sandy material containing lignite, basalt. was struck, and 
ako a great deal of water, and work was abandoned. I am not at all sure that the depth quoted is 
correct, but otherwise the facts are fairly so. 



DIAMOND DRILL BORES, 1883. 

No. 1 Bore. 
254 feet above sea level, near south boundary of Section 692-93G. The following Section was obtained 



Strata. 



Surfececlay, earth, &c 

Robbly basalt 

Basalt' 

jSondy clay, brown clay, and wood 

Wash 

Sandy clay and floating reef 

Sandstone bottom , 



Thickness. 


Total Depth. 


ft. in. 


ft. in. 


8 6 


8 6 


12 6 


21 


154 6 


175 6 


16 6 


192 


6 


192 6 


27 H 


220 


26 


246 



• • 



Vlll 



No. 2 Bore. 
194 feet above sea level. Near N.E. corner of Section 1003-87g. 



Strata. 



Thickness. 



i\. in. 

Clay 3 

Gravel and clay 9 

Rubbly basalt 10 

Basalt 141 4 

Black clay 1 8 

Brown clav 2 

White sandy clay and fine gravel 2 6 

Floating reef, gravel, and sand .' 13 8 

Brown clay and wood 2 6 

Sandy clay and wood 1 20 4 

Sandv clav ' 14. 

Slate' boulder ' 6 

Sandy clay and fine gravel ' 29 6 

Sand and gravel ' 4 

Slate bottom (not altogether certain, as no core was got) 10 



Total DepdL 



ft io. 
3 
12 
22 
163 4 
165 
167 
169 6 
163 9 
185 a 
206 ft 
220 
220 G 
250 
254 
204 



No. 3 BoKE. 
211 foet above 8ea level. About 4 chains S.S.W. of S.W. corner of Section 88-93G. 



Strata. 



Clay 

Soft rock and clay 

Basalt 

Black clav 

Brown clay j.. 

Floating reef and fine gravel 

Clay and fine gravel 

Clay and wood 

Floating reef, gravel, cement, and wood 

Brown sandy clay 

Sand, clay, floating reef, and gravel .... 
Sandstone bedrock 




Total Depth. 

ft. in. 
6 i) 



20 
170 
173 
180 
184 
188 
194 
200 
218 
222 
238 






No. 4 Bore. 
197 feet about sea level. 164 links N.W. from N.E. angle of 81-93o. 



Strata. 



Clay 

Rubbly basalt 

Basalt. 

Basaltic clay - 

Brown and black clay, wood, and fine gravel 

Wash (gravel) 

Vesicular basalt 

Basalt, some of it vesicular 

Basalt 

Basaltic clav 

Black clay • 

Brown clav 

Sandv clav 

Gravelly wash 

Pipe clay 

Sand and wood 

Grdvellv wash and wood 

Gravel 

Sandy clay, gravel, floating reef, and wood .. 
Gravelly wash , 



Total Depit^ 



ft. 
9 

30 
126 
142 
14^3 
148 
151 
181 
195 
196 
199 
220 
221 
225 
240 
243 
248 
248 
256 
263 



0^ 

^ 

6 

6 

6 



3 

6 

6 




10 
10 

4 

4 

4 

2 

8 

8 

6 



It was not certain if this bore reached bottom. Some gold is reported to have been got in the lowesi 



gravel. 
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DIAMOND DRILL BORES, 1892. 

No. 1 Bore. 
163 feet above sea level. About six chains 8.E. of S.E. angle of Section 892-87o. 



Strata. 



Thickness. 



Total Depth, 



-e matenal, clay, earth, &c 

ceous yesicular basalts i 

, more solid 

liar basalt 

ined brown fine sand 

vesicular basalt r. 

brown compacted fine sand 

»h ^rey compacted fine sand 

x>riaceous basalt 

i sandy clay 

(andy clay 

icted coarse and fine sand and fine gravel with peaty markings 

(h sandy clay with peaty markings 

1 compacted fine sand and mud with carbonaceous markings ... 

, partly vesicular 

I compacted fine sand and mud 

coloured bluish slate (bottom) 



1 

[ 77' 11* 



it. in. 


ft. in. 


11 4 


11 4 


24 10 


36 2 


16 6 


52 8 


36 7 


89 » 


4 


93 3 


11 2 


104 5 


4 6 


108 11 


2 8 


111 7 


6 2 


117 9 


2 11 


120 8 


1 


121 8 


2 3 


123 11 


8 


131 11 


12 5 


144 4 


28 4 


172 8 


2 9 


175 5 


15 1 


190 6 



No. 2 BoRK. 

160 feet above sea level ; 3^ chains east of No. 1 Bore. 



Strata. 



5 soil, &c. 
lav 



*ubblv basalt 
brown clav .. 

y basalt 

I clay 

V basalt 

lav 



,verv hard 69' 8* 

clav 



. clav and carbonaceous matter 

gravel, floating reef, and decayed wood 

ish sand 

gravel, floating reef, and wood 

ndstone, showing quartz veins 

No gold found in the bore. 
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3 



72 
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77 
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03 11 
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201 0* 
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No. 3 Bore. 
164 feet above sea level. Over 3^ chtuns, E.S.E. of No. 2 Bore. 



Strata. 



Thickness. 



e soil, &c. ... 
•ubbly basalt 

clav 

r basalt 



clay 

clay, fine gravel, floating reef, and wood 

indy clay and wood 

clav.and carbonaceous matter 

vesicular 38' 8* 

hard 4\' 0' 

soft V V 
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Total Depth. 
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8 6 
76 6 
78 11 
84 8 
86 8 



93 
99 



1 
7 



128 9 



209 6 



No. 3 Bore. — rontinued. 



Strata. 



Black clay 

Brown clay 

Gravelly wash, floating reef, and decayed wood .... 

Brown sandv clav and wood 

Coarse gravel, floating reef, and decayed wood 

Blue tandv clav , 

White sandy clay 

Brown 8»ndy clay and wood 

Sandstone boulder 

Gravellv wash and floating: reef 

Soft sandstone bottom 

No gold found in the bore. 



Thickness. 
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212 
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222 3 


2 6 


224 9 


3 9 


228 6 


4 10 


233 4 
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235 4 


3 4 


238 8 


5 


243 8 


7 6 


251 1 


15 5 

1 

1 

1 


266 6 



197 foet above w»tt level. 



No. 4 BoRK. 

About half a chain S.E. of the No. 4 borp of the 1883 series, as to which tliere 
was tioine doubt if the bodro(;k had been reached. 



Strata. 



Thickness. Total Depth. 






Surfwce clav 

Basaltic l>oulders 

Basaltic clav ', 

Basaltic boulders 

Basalt, rubbly 13' 8" 

Basalt, solid 83' 8 

Black clay 

Brown clay, floating reef, and fine gravel 

Brown sandv clav and wood 

Basalt, vesicular 

Black clay 

Brown sandy clay and wood 

Gravelly wash, wood, and pyrites '. 

Whitish sai^dy clay, fine gravel, and floating reef 

Bluish clay, fine gravel, and floating reef 

Whitish clay 

Brown clav and wood 

Sand and wood 

Gravelly wash with nauch pyrites , 

Bluish clay, fine gravel, and sandstone boulders 

Gravelly wash 11' 2'} 

Gravelly wash, with large sandstone boulders 7' 4* f 

Soft sandstone bottom 

No gold found in the bore. 
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22 8 

7 
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4 



1 
2 
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9 
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130 3 

135 3 

144 6 

196 4 

197 10 
220 6 
226 1 
231 3 
233 
237 
238 
240 
249 
251 6 



2 
2 

8 



270 
279 



The above quoted evidences prove conclusively that under, the flat ground along Sludge an^ 
Blanket Creeks there is a deep buried valley, which we may call the Lpfroy main lead. Its position 
is best indicated on surfiice by the basalt, which formerly ran in a liquid state over the lowest 
ground. A glance at the positions of the above bores on the plan shows that thoy were all to tb^ 
west of the centre of the basaltic area, and the three most northerly bores getting successiveljr^ 
deeper going eastward prove that the deepest channel has not yet been located, but is probably still^ 
further east. Several more bores should be put down in a straight line across the basaltic area, in 
order to find the position of the gutter, and also to show how near to it it would Ixj possible to get 
a shaft in solid ground. It would be useless to sink a shaft right on the gutter, as the subsidence of 
the loose material round it on withdrawal of thft water by pumping and when extraction of wash 
began would destroy the shafts. The l^est practice in such cases is to sink the shaft in tlie bi?drock 
to one aide of the lead and drive thence in solid country under the gutter, hut, owing to the width 
of the alluvial ground in the Lefroy lead, this course would necessitate a long crosscut, which would 
make trucking the dirt expensive. By taking advantage of the presence of strong layers of basalt 
in the lead, shafts could be pretty safely sunk to strike the bedrock where the edge of the lowest 
basalt layer rests uj)on it, all the upper portion of the shaft being thus in ground resting on the 
she(»ts of basalt, and so not likely to he afi^ected by working out the wash. In this way the 
working shafts could be got fairly near to the gutter. It would probably, however, be sidvisable to 
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have tliein made round, and lined with cast-iron tubing, to best resist the pressure of the 
sedimentary layers between the basalt sheets, and to dam back the water in these as much as 
possible. 

There will be, without doubt, a good deal of water to contend with in workinjif this lead, 
especially at first. The gutter lies a long way below sea level, and must form an underground 
reservoir of water, which must be pumped out. The catchment area of the lead is not, however^ 
fairge, and when the accumulated water is mastered there should be no trouble in keeping down 
the ordinary influx. It does not appear to me to be a mining venture of any extreme difficulty 
to open this lead, but it would certainly require a heavy initial expense. A company undertaking 
it would do well to have a working capital of not less than £50,000. 

Before sinking a shaft further boring with diamond drills is a necessity, to prove the depth of 
the gutter. They should not be relied upon to prove tlie value of the wash, the core being too small 
to give any information worth having on this point. The gold is so irregularly distributed in an 
alluvial deposit, and is as a rule so closely confined to the bottom layer, that the chances are greatly 
a^inst the small piece brought up by the drill l>eing a fair representative sample of the whole. 
Tliis was well shown by the bore in the East Pinafore shaft : the cores brought up by the drill were 
thoroughly washed but gave no gold, yet when the shaft itself was sunk to the bedrock gold was 
found all over the bottom. The drill should therefore be relied on only to ascertain the depth of the 
ground and the thickness and general characters of the layers of wash ; if the latter are satisfactory 
the presence or absence of gold in the core is a matter of little consequence. The evidence as to 
the gold-l>earing character of the lead rests on a tiu* wider basis. Wherever we have found the 
heads of branches running into the main lead there has been Jl:old in them, often fairly large nuggets, 
and it stands to reason and experience that the main channel should be much richer than the branches. 
It is seen from the plan that the lead runs ri^ht across the numerous auriferous reefs of the district, 
and for ages these must have been yielding their gold to it. It would be hard indeod to find a lead 
more certain to contain a great deal of gold, and I have much confidence that it will yet be profit- 
ably worked. It may well prove to Tasmama what the Ballarat lead has been to Victoria, and 
every encouragement should be offered to induce a powerful company to undertake the enterprise of 
opening it up. Success in this would mean the establishment of a large alluvial mining industry 
not only at Lefroy, but also on the deep leads at Back Creek and Beaconsfield, and possibly also on 
the Piper River, which would then be sure to receive attention. 

The likeliest place for a good deposit of gold in the Lefroy main lead is at 'and below the 
junctions of the three main branches, which we may call the East Pinafore lead, the Sludge Creek 
tead, and the Blanket Creek lead. The junction of the Old Pinafore lead with the main one would 
«lso be worth looking for. The main pumping station should be as far as practicable down the 
fcad so as to un water the greatest possible length of it. 

Auriferous Reefs or Lodes. — The positions of all the principal lines of lode yet discovered are 
«hown on the plan of the District. It will be seen that the general strike is more or less east and 
vest. The central parts appear to be nearly east and west in strike, but the ends show a tendency 
to bear ofi* to the south of west and north of east, giving a general strike approaching E N.E. and 
W.S.W. The lodes are also strongest in the central parts, and appear to die out and split into 
narrow veins as they get into the l^lts of harder country which, as previously remarked, form the 
flanks of the productive portion of the field. This zone runs north-westerly, concordantly with the 
strike of the Silurian formation, and the reefs to the north of the field extend further west in 
coiissequence, while those in the southern parts run furthest east, the lodes teing en echelon. 

Very few cross-lodes of any consequence have been discovered, the ])rincipal one being that 
worked by the Golden Point and Crown Company on Section Ib'tM-S, which runs north-easterly. 
There are, however, in various parts of the field a number of lodes running north-westerly, agreeing 
*«i strike with the Silurian strata, but I am not aware tliat any of these has been clearly proved 
goldbearing, and certainly none of them have yet been mined upon seriously. They usually present 
outcrops of slaty gossan mixed with vitreous-looking quartz, and do not seem to have any con- 
nection w^th the auriferous series of lodes. They are also found in the Back Creek goldfield. 
They have not been considered worth surveying and marking on the plan. 

The auriferous lodes are in lines of faulting of the country, the wall-rocks being usually 

distinctly ditterent on each side of the lode-channel, though it has not been hitherto possible to 

Pleasure the extent of the vertical displacement of the strata. The bending down of the lines of 

reef to the southward in the centres is doubtless due to the faulting movement being there greatest. 

It seems certain that faulting movements of the country along the lode fissures have gone on for a 

longtime, and at widely separated intervals of time, resulting in repeated reopening of the fissures 

and consequent formation of wide channels of squeezed and broken material along them. From 

time to time quartz has been found in the fissures, sometimes auriferous, sometimes not, and the 

movements of the walls have frequently broken this after it has been deposited. It seems probable 

that the gold-bearing quartz was among the first deposited, for we sometimes find pieces of it 
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attached to the walls and with valueless quartz upon it, separated by a mere joint, the face of 
being frequently a slickenside. Sonae curious results of the movement of the walls after the 
deposition of the gold have Ijeen noticed. For example, in the Waverley mine a flat, loose, bent 
flake of auriferous quartz was found lying almost at right angles to another flake attached to the 
lode-wall, the first one being most probably carried down from its original position higher up. In 
the same mine the writer has seen stones of quartz with a streak of gold on the surface, caused bf 
an auriferous specimen being crushed over it. SHckeusided quartz in the Volunteer mine has more 
than once been found, with polished gold showing in the smooth face, and occasionally with astreik 
of gold below the imbedded grains, due to portion of these being rubbed ofl^ by the moving waD. 
In this mine also, in driving through a portion of the lode-channel filled with broken country and 
mullock, pieces of auriferous quartz have been found, angular in the main, but with more than one 
surface polished and striated, evidently a portion of the auriferous reef torn fiom its original 
position. Slickensides are very common in the Lefroy reefs, some of them very highly polished and 
of great extent. In the upper levels of the Volunteer mine the hanging-wall of the reef was often 
one polished mirror-like surface for many square yards at a time, and the same feature has been 
seen in parts of the lower levels. The New Pinafore main wing, below the 800 feet level, abo 
showed a very fine slickenside of great extent, the upper side of a layer of quartz on the footwallof 
the lode being splendidly polished. The quartz contained a good deal of pyrites, and this mineral 
had also been deposited, particularly along the hanging-wall of it ; the polished face was often quite 
metallic-looking with the bright smoothed pyrites. Another notable slickenside, over 50. feet in 
depth, is seen in an underlay shaft on one of the Sentinel's Company's lodes, near the top of the 
high ridge in their northern section. 

In the Kew Pinafore mine the eflect of the movements of the walls has been usually to shatter 
the auriferous quartz so thoroughly that it forms a rubbly mass, often with a good deal of inter- 
mixed umllock, a feature noticed also in tlie Clarence and Recruit mines. In one part of the 
Clarence mine nothing was left of the auriferous lode but a thin streak, about an inch thick, of clay 
>and finely ground-up quartz, with small angular fragments of quartz, on the tootwall. 

The reiterated movements of the walls of the reef, besides tearing up and shattering the sheets 
of quartz first formed, have caused a great deal of wall-rock to get into the lode-channels, where it 
has been crushed to mullock and pug, or, if not so thoroughly broken as this, has been squeezed 
until the bedding laminations of the slates present remarkaWe contortions and twistings. VVhere a 
large mass of country rock occurs in the lodes, as is very frequently the case, the bedding is very 
irregular, and the mass is commonly broken by numerous slippery smooth joints, and full of irreguhur 
veins of barren quartz. The lode-channels are often from 50 to 100 feet wide between the main 
walls, there usually being a fairly well-defined lode on each wall, sometimes of quartz, oftener of ^ 
mixture of quartz, lode-slate, and mullock. The large "horse" of country between is generally 
much broken, full of slides, and seamed with irregular quartz veins. Where it is composed of soft 
slate the whole channel may be little more than soft mullock, but where it is haixl sandstone it i^ 
frequently somewhat difficult to say that the solid wall-rock has not been reached. The jumble^ 
stratification is then often a good guide, the true solid wall-rock generally being very regularl^^ 
stratified. 

It is usual in this district, as in a great many others in the Australian colonies, to refer to tbc^ 
whole of the lode-filling between the main walls as the reef or lode " formation," a somewhat^ 
unfortunate term, as it has another restricted geological meaning. It includes quartz, pug, mullock, - 
and "horses " of lode-slate ; in fact, everything between the main walls. In several instances 
there is a more defined lode of quartz, &c, on each main wall, each of which has its own hanging 
and foot-walls quite well defined, and there are sometimes also intermediate lodes and walls, all in 
one large " formation." From a geological point ot view we must regard the whole " formation" 
as the lode, while for mining purposes only the quartz-bearing portions are so spoken of. From the 
way in which the lode-channels have been filled, reopened, and refilled, several times in suecessioo, 
perhaps, we can have no rule as to where the auriferous material is to be found ; it may be on the 
footwall in one place, on the hanging-wall in another, and in the middle of the " formation '* in a 
third place ; or, it may be so much broken up as to be scattered in bunches through the " formation." 
This adds very much to the diflSculty of mining: the quartz, as more or less exploration work has to 
be kept going on all parts of the "formation in order to locate the payable ore. Fortunately 
there seems usually to be a connection from point to point by means of more or less defined veins 
leading from one auriferous portion to another. 

The Recruit, Pinafore, Clarence, Land o' Cakes, and Volunteer lines of lode are all large 
" formations " of the above type. The Chums, Morning Star, New Native Youth, and other smaller 
and less important lines, are more of the ordinary well known type of fissure lodes, with fairly solid 
quartz between solid walls of country, but at times they also "show a tendency to become large 
" formations." A good deal seems to de|)end upon whether the lode is in strong hard country or in 
more decomposable slate, if it will be a typical lode or a mullocky " formation." The New Golden 
Point and Crown Company's reef, however, though in hard strong country, appears to be a 
** formation," the quartz being vepy erratically disposed in it. It seems most probable that in this 
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instance a channel of broken sandstone has been filled with c[uartz in the spaces between the broken 
Weeks. The result is an ore deposit very puzzling and troublesome to follow, but which will very 
probably assume a different character in depth when the hard sandstone belt is passed through. 

ITie qoartz in the Lefroy field usually carries a good deal of pyrites of iron and copper, and 
often some arsenical pyrites, with the gold, but sulphide of antimony seems especially to be the 
most favourite associate of the noble metal. It is met with in small quantity in most of the mines. 
In the old Wanderer mine some fairly large blocks of auriferous stibnite, very pure, were found. 
This is one of the mines closest to the granite country, and the occurrence of stibnite and gold 
together here is quite similar to that at Hillgrove, in New South Wales, where also granite intrudes 
throagh slates and sandstones near to the mines. The sulphides in the Lefroy field are generally 
of high gold value when coming from any of the auriferous chutes, but where the quartz is poor in 
tree gold the sulphides are also generally poor, a feature usual in most auriferous reefs. 

Examination of any of the mines shows that they are not uniformly goldbearing, but have 
the ore in patches, bunches, and more or less regular " chutes." The quartz in the chutes is often 
^parated from the barren stuff by a smooth joint, and in such cases the two portions are probably 
of different age ; but frequently, also, there is no distinguishable difference in the stone, except that 
the gold is present in one case, and absent or in very small amount in the other. Frequently, 
however, the cause of mming work ceasing in a given direction is the working out of the quartz 
altogether, broken country and mullock taking its place in the lode-channel. This may be due to 
faulting subsequent to the formation of the auriferous quartz as above explained, or to the original 
£ssnre having been closed or filled with wall-rock at these parts when quartz was being deposited 
elsewhere. The sections of the Chums, Pinafore, Native Youth, and Volunteer reefs attached to 
this Report show that numbers of the auriferous chutes have been of considerable length and area. 
They have not, however, proved themselves as yet equally persistent in depth unfortunately. In 
every instance as yet the payable gold has ceased at a depth from surface of from 300 to 450 feet, 
and though gold has been got at 800 and 1100 feet in the New Pinafore, and at 800 feet in the 
New Native Youth mine, the stone has hitherto been poor. The sections also, however, show very 
plainly that the amount of work done to prove the lodes in depth is but little, not at all commen- 
surate with that done at higher levels. In the latter the knowledge that gold existed ahead on 
surface has caused levels often to be boldly extended through long stretches of barren ground, but 
capital has been wanting to proceed on the same lines in depth. The New Pinafore and Volunteer 
companies are now making a determined effort to test the matter by extended deep exploration, and, 
in my opinion, they have great likeUhood of ultimate success. ITie principal cause of the gold 
giving out in depth seems to be the disruption of the stone by the faulting movements of the walls. 
The Volunteer No. 2 level from this cause was an almost complete failure for working purposes, 
hardly any payable stone being found in it, only mullock and loae-slate, with odd fragments of the 
auriferous reef. Y^et, as seen in the longitudmal section, the gold was both below and above it. 
In thb instance it seems clear that the fainting movement tore away a piece of the lode, and the 
blank space in the bottom of the mine may well be due to a similar accident. In all probability the 
torn away portions are somewhere in the " formation " yet, for it is difficult to conceive of any 
method by which they could have been removed fi*om the lode-channel, unless, indeed, the faulting 
took the form of a movement of the hanging-wall upwards, or reverse fault, which is unlikely. 
There are so many proofs in these mines of this faulting along the planes of the reefs that it cannot 
be dismissed as an idle theory, and the obvious consequences of the movements in tearing asunder 
the first-formed quartz must be expected and looked out for. 

But, even if the chutes were, as some of them are, found to become ))Oor in gold without 
showing any break in their continuity, the experience is by no means an uncommon one in mining. 
It has happened over and over again in other fields, and in many of these the gold has been found 
to come in again at lower depths; and I have no doubt that the same will be the exi>erience at 
lefroy if deep exploration is patiently and steadily pursued. 

The importance of the economic question at stake of the permanency of gold in depth in 
these lodes will, I trust, be sufficient excuse for a short discussion of certain geological factors 
affecting the subject which are often unconsidered. If we are to believe that the gold gradually 
dies out in depth, there must be something in the fact of proximity to the surface favourable to the 
deposition of gold. Perhaps, it may be said, the gold comes from the surface, say from the sea, 
whose waters we know contain minute quantities of gold. This is, however, very improbable, for 
there can be next to no circulation of waters of any sort below sea level in the earth's crust, and 
certainly none sufficient to make up the large amount of gold in a good auriferous reef from the 
very small quantity in sea water. Again, auriferous chutes often do not come near the surface in 
jreefs, and have barren quartz over them ; if the gold came from above we should expect the out- 
cropping quartz to be all more or less auriferous. The quartz in the Bendigo saddle reefs has no 
apparent connection with surface at aU, yet is often richly auriferous. Another reason oflen 
brought forward for a possible deposition of gold near surface rather than elsewhere is the probably 
greater amount of organic matter, which is an excellent precipitant of gold in the surface rock. 
Tbere is, nevertheless, organic matter in all sedimentary rocks, no matter how old, and as we know 
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that gold has been found at a depth of 3000 feet from surface, it does not seem likely tbiit there u 
any superficial organic matter required for its precipitation. Another pessimistic view is founded oa 
the Ascensional theory of the deposition of lodes, the argument being that in the deepest parts of 
the fissures the highly heated and compressed water is ra the most favourable condition for 
solution of substances, and that precipitation of minerals takes place when the solutions ascending 
to near surface become cooled and are under less pressure. Against this we may urge, as 
before, the Bendigo exi)erience of the gold being found as low down as 3000 feet, as 
showing that even at that depth precipitation was still possible, and secondly, that the reefs of 
quartz, pyrites, &c. are in depth going down as strongly as ever, the conditions for the 
formation of these minerals associated with gold being evidently still favourable. Without 
very strong experimental evidence that gold is more easily kept in solution than these substances, 
It is difficult to believe that it would not be deposited with them at lower as at higher 
levels, the well-known chemical fact being that gold is a metal very difficult to keep in solution and 
particularly ready to become precipitated. So long as quartz and sulphides are found in the reef 
fissure so long do we think it likely that gold will be found, suppoi^ing it to come from deep down 
in solution, as the Ascensional theory requires. Another possible explanation of the dying out of 
gold in depth argues from the theory of formation of lodes by lateral secretion as a liasis, pointing 
out that certain strata are usually more favourable for the ocx-urrence of gold than others, and that 
if we get the favourable country near surface we shall probably pass through it in depth sooner or 
later and come into less favourable ground. This line of reasoning has much force, or apparent 
force, in some instances, but in the case of the I-efroy reefs it happens that it will not hold at all. 
The country has a certain considerable amount of dip, and in the case of two adjacent reefs like the 
Chums and Pinafore lines the country carrying gold in the one dips into and forms the supposed 
unproductive zone in the other. There is no difference in the country at the higher and lower 
levels in these mines that would account for a general and universal dying out of the gold at the 
400 feet level or thereabouts. In discussing this matter with various persons having knowledge of 
the field, I have often found a rooted belief that the absolute height above sea level affected the 
question, but the difference in level of surface of, say the Pinafore and Volunteer reef outcrops was 
taken no account of. Making the opposite side the present of an argument, I would remark that 
the "critical level," as it has been called, is much more nearly the old sea level of the days when 
the deep leads were fii'st scooped out than the present one. The absence of oxidation of the 
sulphides makes it very improbable that height above sea level had anything to do with the 
deposition of the gold. Also, if height above the sea was the controlling factor, how is it that 
we find gold-bearing stone and good-looking but barren stone in slabs right alongside one another, 
not in one instance only, but constantly ? 

All the above reasoning is on the supposition that at the time of the formation (>f the gpld ore 
the reefs occupied something like their present position with reference to the surface. But this 
is really highly unlikely, the probability being that at the time they were formed the portion of the 
Silurian country now seen at surface was deeply buried under possibly thousands of feet of 
fiuperincumbent rock. It has been above pointed out that we have reasons for connecting the time of 
formation of the reefs with the period of the extrusion of the granites of Tasmania, somewhere between 
the Upper Silurian and Carboniferous periods. Now, granite is a thoroughly crystalline rock, 
and modern geologists are agreed that it is a rock of deep-seated origin. The same igneous mass 
which is poured out at surface as a trachyte or rhyolite lava is believed in depth to form granite, 
the difference in the rocks being simply degree of crystallisation owing to more rapid or very alow 
coohng. The deep portion, cooling with extreme slowness, becomes the thoroughly crystalline 
granite, while the rapidly cooled surface lavas are glassy or little crystalline. Before the granite 
can l)e exposed there must be enormous superficial denudation. In Tasmania there are several 
scattered remnants of Upper Silurian rocks, enough, however, to show that tliQ formation was 
.widely spread over the island, and of very considerable thickness. There may also have l)een 
deposits of Devonian age. The reefs were in all probability formed about this time. Since then 
the whole of the Devonian and Upper Silurian strata, and the lavas belonging to the granitic 
extrusions, have teen entirely swept away, and we now. have the quartz lodes exposed on much the 
same horizontal plane as the deep-seated granite. Since the great erosion in Carboniferous times 
the surface of the Silurian system has been again sunk deep below the sea and covered with the 
thick sediments of the Permo-Carboniferous and Mesozoic coal measures, and with the doleritic 
lavas of the great Greenstone formation, and all these have in turn again been eroded. In Miocene 
or early Pliocene times we know the reefs contained gold, for fragments of them with gold in them 
are preserved in the gravels of the deep leads. In view of huge geological changes like these, what 
possible influence can we ascribe to the accidental position of the present surface with regard to the 
reefs and their auriferous contents? The almost entire absence of any trace of mineral-forming 
action after the Permo-Carboniferous period in Tasmania shows that we must look to much older 
geological times for the conditions that affected the deposition of the gold. Tlie conclusion, then, is 
that we are now dealing with reefs and gold in them tliat were deposited long ago and deep down 
in the ground, and whether they were a few thousands of feet deeper or shallower is a matter of no 
moment. In the Bendigo field there is also granite cropping at surface, yet gold is got at 3000 
feet deptli. The probability is that the chutes of ore at Lefroy were not very regular in the first 
instance, and have been much broken by subsequent earth movements, making the occurrence of 
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the gold patchy. When a patch has cropped out at surface we have worked it, and when it gives 
oat we shall have to go. through more or less dead ground in depth just as we have to do along the 
length of the lodes. But there is no reason to believe that the lodes will cease to be productive at 
the trivial depths to which they have been worked as yet. 

Mining Development. 

Proceeding now to describe the various mines in some detail, it will be convenient to take the 
various lines of reef from the north southwards. 

Perpetual No. 1 Mine, Section 711-93g. — The reef worked by the Perpetual i<o. 1 
Association was formerly known as Hackett's reef, and was described in Mr. Thureau's report of 
29th September, 1882, as follows : — *' The Hackett's line of reef is situate about 1 J miles north of 
Lefroy township ; it occurs in a soft white to reddish argillaceous slate and sandstone (Upper 
Silarian), which is besides traversed by numerous veins of white crystalline quartz. A considerable 
somber of small shafts have been put down on its course to various depths, not exceeding, however, 
64 feet. The reef so near the surface is narrow, and it underlays to the south. Judging from 
general indications, the auriferous quartz forms most probably a portion only of other and parallel 
veins not yet discovered. The gold appears to occur in that characteristically crystalline quartz, 
without much regularity, but very rich specimens have from, time to time been found in this reef, 
ladaeements are held out for prospecting the ground by means of cross-cuts, and the sinking to 
greater depths, where in the harder strata those veins may consolidate into a lyiore compact body of 
auriferous quartz." In reference to the above quotation, the present writer has to say that he has 
not seen any evidence whatever that the country in this mine is of Upper Silurian age ; it 
certainly belongs to the same formation as the remainder of the field. On the general map of the 
district with this report, three lines of quartz are marked on Section 711-936. The central one is 
the Hackett's reef : the one to the south is a small leader carrying a little gold, but too small to be 
worth working ; the northern one is cut where shown on the plan by a number of trenches and 
onall shafts. One of the shafts was put down 40 feet. A shallow cross-cut went from it 150 feet 
to the north, but got no gold, though a small leader was cut. From this lode south there has been 
trenching more or less continuously to the south boundary of the section, without finding anything 
of consequence. The north lode is gold-bearing, but very small. On Hackett's lode some 
16 years ago, or thereabouts, a good deal of work was done, and a crushing is said to hav« yielded 
15 or 16 dwts. to the ton ; the workings were to the east of the Perpetual Company's main shaft 
«hown on the plan. This has been sunk to a depth of 100 feet. When I visited the workings 
{25tb September, 1896,) the reef had been followed east 74 feet and west 41 feet, and a cross-cut 
had been driven north 103 feet and south 44 feet. The underlay of the reef is 35 feet in 
the 100 feet of depth to the south, or say 1 in 3. In the east end it is flatter, about 1 in 1. In 
the west end the lode had broken up into strings. The quartz vein is quite small, from 
^2 to 8 inches only, but carried some nice gold. In a cut put into the reef from higher up 
the shaft, after I visited the mine, good specimens were obtained, showing gold very freely. The 
north cross-cut was in through pretty solid well stratified country, and was to be continuecl to cut 
the n<nth lode. The south cross-cut found very disturbed country, and passed through two leaders 
carrying gold ; the rock was much shattered, and gave out a good deal of water. The opinion 
formed by me was that the cross-cut had not been driven far enough to cut the true south wall of 
the lode, and that this would prove to be one of the large '* formations " above descril)ed. If so, 
It is probably a much more important line of reef than we should imagine from the small quartz 
veins found. I should recommend sinking deeper and cross-cutting into unmistakably solid country! 
The enclosing wall-rocks are soft slates and sandstones of the description considered *' kindly " in 
this field. 1 understand that an English company have now an o[)tion over the property and are 
developing it, which will give the lode a good trial. 

On the plan a line of deep trenching by means of shallow shafts connected by cross-cuts, an 
excellent method of costeening, is shown crossing the south boun<lary of Section 711-93g, and 
another a little further west througli the south-eastern part of 732-93g south into 8G0-87g. No 
'■'eefs were cut by this trenching. On the north boundary of 860-87g, however, there is a small 
'^ on which several little shafts have been sunk, one of them 50 feet deep ; tht* vein of quartz is 
▼ery small, and I am not aware of any gold having been found in it. Underlay is southward. 

In Section 778-93g a small leader was cut in a pair of prospecting shafts shown on the plan, 
^nd a few buckets of very rich quartz were obtained, but the good stone very soon gave out. North 
rf this line runs a lougish piece of deep coste^ning, which did not find any lode of importance. 

Looking at all the above leaders and reefs on the map, it will be seen that they appear to 
converge westerly towards the Recruit lode next to be described, and there is a good deal of proba- 
bility thatxhey are really connected with it, the reef having divided into branches going eastward. 
Jlte Perpetual, or Hackett's, reef might very well be the main portion. The line connecting the 
Hecruit and Perpetual workings is therefore very well worth thoroughly prospecting, gold having 
Jjeen found at both ends of it. Very little work appears to have been done along this line. 
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Recruit Lode, Section 221-93g. — ^This was in former years worked under the name of the 
Perseverance reef. Mr. W. H. Stubs, to whom I am much indebt-ed for valuable informatioji as 
to a great many old workings, has kindly given me the following particulars, under date 7tb 
November, 1896 : — "Perseverance. — Started work some fifteen years ago, and after doing a good 
deal of surface crosscutting a good* sized rubbly lode was discovered, which contained fairly good 
gold in places. Three shafts were sunk, and the lode intersected — No. 1 shaft, 30 feet ; No. 2, 61) 
feet; and No. 3, 160 feet. Nos. 2 and 3 shafts were connected at 60 feet from surface and the 
lode driven on 160 feet. In No. 3 shaft the lode was driven upon for a similar distance. From the 
three shafts a small amount of stoping was done, producing about 150 tons of stone, which was 
crushed in small lots from time to time and yielded from 4 dwts. up to 16 dwts. per ton. The reef 
was, however, too patchy to prove remunerative.'* 

The Recruit Company have reopened this old mine by sinking two shafts, a whip shaft 10.S 
feet deep, and a main shaft 310 feet. The lode underlays to the south. The main shaft cut the 
hanging- wall of the reef at 187 feet, and will be through the foot-wall at 310 feet. When I last 
saw the mine the shaft was not sunk the full depth given, and preparation was being made to open 
a level at 303 feet. The Recruit lode is a large soft formation with some very good gjold-bearing 
stone in it, but, as in the other lodes of the same description, this is very likely to suddenly disappear. 
From the whip-shaft a level was driven at 100 feet, 30 feet east on the lode and 32 feet west, and a 
little stoping done, which yielded 45 tons of quartz. This gave 43 ozs. 10 dwts. of gold when 
milled, but included 13 tons of poor second-grade stuff which gave only 1^ ozs. of amalgam, or 
about 10 dwts. of gol(U The NS. 2 level is at 190 feet in the main shaft, the lode being cut 36 feet 
from the shaft. The main hanging-wall, however, is only 16 feet from the shaft. The cross-cut 
was continued to 61 feet from the shafl into hard foot-wall country. The hanging- 
wall country is slate and the foot-wall sandstone, both dipping somewhat to the south-west : the 
lode evidently faults the country strongly. At the time of my visit the drive east on the lode was 
in 101 feet and that west 77 feet, good gold being got for 20 feet west and 32 feet east from the 
cross-cut. The quartz was from 8 to 18 inches wide. A little stoping had been done, . yielding 
30 tons of quartz, which gave a mill return of 15 ozs. II dwts. of gold. The pyrites saved frora 
this crushing were thoroughly cleaned by Frue vanners and amounted to 1 ton and 7 cwts.^ 
assaying 5 ozs. 18 dwts. gold per ton. The pyrites from the crushing of 45 tons from the whip 
shaft were badly cleaned, and weighed 2 tons 4 cwts. 1 qr., assaying i ozs. 1 7 dwts. per ton. 
When I saw this mine its prospects were very promisins:, but I have not heard how it has developed 
since. It contains some very good auriferous stone, and will probably yield a large amount if well 
opened up. The soft mullocky nature of much of the lode, and the liability of the gold-bearing 
stone to be broken and carried away at any moment by the faulting movements that have taken 
place, are much against success until the mine has been well opened. The prospects seemed to me- 
to warrant giving the lode a very thorough trial by sinking on it and by doing a lot of driving at 
various levels. 

On surface the reef has been traced by trenches a short distance into Section 233-93g. On 
Section 484-93o is the West Recruit main shaft, doyrn. 100 feet in clean sandy slate. If sunk for 
the Recruit lode, this shaft will have to go to a very considerable depth before it can hope to strike 
the reef. On Section 208-93g the East Recruit shaft is down 98 feet : at 94 feet they drove 1 
feet north of the shaft and cut the lode, which here underlays south 1 in 4, about one foot wide of 
slickensided and brecciated stone. There was no gold in the stone, but a little in the rubble and 
pug. A drive was put in 40 feet to the westward, the lode-matter in the end being 3 feet wide 
with broken walls. Some pyrites from these workings are reported by the mining manager to have 
assayed 7 ozs. gold per ton. 

The reef is traced by trenches eastward through Section 208-93o, and in Section 482-93g is 
cut in what appear to be two branches. The southern one is 2 feet 6 inches wide of rubby iron- 
stained ([uartz, said to contain a little gold. The northern brancli is also said to yield colours of 
gold in the rubble. 

Old Pinafore Mine, — On the north boundary of Section 155-93g is an old shaft said to be 
100 feet deep, from which considerable crosscutting north and south is supposed to have been done, 
but I have been unable to obtain definite particulars. A lot of quartz is lying about the surface of 
the shaft, which makes it likely that some sort of reef had been cut, but I have been unable to leara 
anything about its position, size, or value. In the same section near the centre is another shaft 
which must have been over 60 feet deep, about which also much quartz is lying, but no information 
is available. It is possible that there is a line of lode between these shafts. 

Section 83-93g. — In the south part of this Section a small shaft has been sunk some 40 or 50^ 
feet, in which goldbearing stone was stated to have been discovered, but 1 did not get any very 
reliable information about this, and the workings being full of water could not be examined. There 
is an old shaft to the west of this which is probably on the same little lode. 

Chums Line of Lode. — Coming still south we reach the Chums lode, one of the longest and 
strongest on the field, extending from near the Deep Lead on the east to close to Slaty Creek oa 
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the west. A great deal of work has been done on this lode, and there are several important mines 
upon it, notably the Wew East Chum, New Chum, West Chum, West Extended Chum, Boy^s^ 
and Unity. A plan and section are attached, also some cross-sections showing the workings of the- 
Eart Chum, New Chum, and West Chum, so far as any records have been preserved of them ; 
and there is a separate plan and section of the Unity workings. None of these plans, however, are 
by any means complete, but it was found impossible to get better ones, and they are given, therefore,, 
as the best available. They are compiled from the plans furnished annually to the Inspector of 
Mines by the mineowners. ^ 

In Section 607-93g is the shaft of the New East Chum Extended Co., on a reef on the general 
Cbams line, but which must be a difierent branch from that worked by the New East Chum Co. 
This reef is small, but has been cut in some shallow shafts near the main one, and also near the 
eastern boundary of the section, close to the edge of the basalt of the Deep Lead. I did not see 
this mine while it was working, and the following particulars are from a report by the late Mining 
Manager, Mr. Thos. Williams, kindly given to me by Mr. E. Gaunt, Secretary of the Company. 
Tha reef was first cut about 4 chains from the western boundary, small, but " very rich in gold." The 
main shaft was then sunk 150 feet, and the reef cut 20 feet south of the shaft, carrying some gold. 
Driving east at 40 feet the lode o|)ened to one foot wide, and for 30 feet further, then gave 
**^lendid prospects'* both from stone and rubble. The drive was continued for 105 f^3et through 
whitish sandstone rock '* without meeting settled country," from which expression I infer that the 
lode broke up into strings. A winze on the good ore having had to be abandoned for water, the 
shaft was next sunk deeper and a level opened at 200 feet. The reef was cut 24 feet south of the 
shaft, and a drive put in on it eastward ; after driving 40 feet the reef made to H to 2 feet of stone 
eanrving gold ; but the water became too heavy for the small pumping plant used, and the company'* 
ibncfs were exhausted, so the mine was shut down. The shoot of gold dipping eastward ,*it was not 
expected to be met with at the bottom level till a distance of 130 feet had been driven. Mr. 
Williams remarks that at the 300 feet level the New Chum Co. drove on their reef for 180 feet 
with never more than 3 inches of quartz, and then it suddenly widened to 8 feet, going 4 to 5 
oanoes to the ton. 

According to the above showing, which I have had no means of verifying, this mine should b3 
worth going on with. 

Sectio?i 200-83, East Chum. — The general plan shows three branches of the main lode, — the 
main one at the main shaft, one to the south known as Williams' lode, and one to the north, which 
Is likely to be connected with the East Chum Extended lode. Gold has been got iu all three branches,, 
but the north one appears to be of little consequence. The shaft on it was full of water when I saw 
it, so no examination was possible. The workings from the main shaft are shown on the plans and 
sections, so it will be useless to describe them in detail. There are several branches of the lode, and 
everything at this east end of the line appears to me to show a tendency of the reef to split up and 
<lie out going eastward. In the JNew East Chum workings however, the main branch is still a 
«troug body of good-looking quartz, but very little gold has been got outside the old stopes shown 
on the longitudinal section. The main shaft is 413 feet deep, and the lowest level 406 feet. The 
country is slate and sandstone, striking north-westerly, and dipping to the south-west 15° to 30°. 
Some of the stopes of the East Chum mine near the western boundary underlay north, while the 
ad^cent New Chum reef has a southerly underlay, the reef being split and the gold on different 
hranches. A good cross-cut both north and south on the boundary between these properties seems 
likely to give very useful information. The East Chum mine has been unfortunate in not having 
ever had much capital for workhig purposes, and prospecting work in it has -gone on slowly. It 
seems well worth spending some more money upon. 

At the time of Mr. Thureau's report in 1882, the East New Chum Company were on gold at 
the 240 feet level, and in the subsequent report of 18H3 he gives the yield of gold from it up to^ 
^te as 331 ozs. 5 dwts. I have not been able to obtain the total tonnage crushed from this mine, 
^>" the total gold raised, but understand that it has never paid a dividend. 

The. Chums Proprietary Mine, — In this are now included the New Chum mine. Section 3G6,- 

the West Chum mine. Section 368, The West Extended Chums mine. Section 411, and Sections 

^6-93g and 547-93g, on which are the workings of the Old Boy's mine and the more recent 

W"est Extended Pinafore Company, the latter, however, being on the Pina,fore line of reef. The 

plans and sections show the work done better than can be described in words, but I have been quite 

Enable to procure plans of the West Extended Chum and Boy's workings, or to get any information 

>tbout them worth mentioning. The New Chum mine has been shut down for many years, and 

CMily very little of it can now be inspected. As shown by the section, there was a fine chute of ore 

in this mine. The total value of the gold got by the first Company was £108,036, and of this 

£58,250 was paid in dividends. The total yield is given by Mr. Thureau as 25,675 ozs. 1 dwt. 20grs. 

at the date of his report. The mine was opened from the first out of the gold obtained, without 

making calls on shareholders. AVhen the bottom level proved unpayable work was suspended, 

there having been no reserve fund set aside for prospecting work in times of adversity. The levels 
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from the West Cham shaft are now being pushed forward under the New Chum workings in tlie 
hope of getting the downward continuation of the chute, but as yet little success has been met with. 
The present Chums Company's main shaft is that first sunk by the West New Chum G. M. 
Company. For many years past the bottom level has been under water, and work confined to 
extending the upper levels, but since the days of the West New Chum Company the concern has 
been unpayable. The first gold was got at a depth of 62 feet from surface, the reef being from one 
to three feet wide, and a crushing of 41 tons gave 6 oz. 13 dwts. of gold to the ton. In 1883 
Mr. Thureau gives the total yield as 13,939 ozs. 4 dwts., and the dividends as £21, CMX). The 
expenditure on the mine before dividends were paid is stated to have been £2250, after which all 
expenses were paid ont of the gold raised. After the mine became unpayable parts of it were 
virorked by tributors, and some work was also done by the Chums G. M. Company before the 
mine passed into the hands of the present Chums Proprietary Company. I have not been able to 
obtain returns of the gold got during this period. Writing on the 23rd October, 1896, Mr. J. B. 
Hickson, secretary of the present company, gives the gold got by them up to that dat^ as 32 J oz. 
1 dwt., of value £1185 13*., from 1609 tons crushed, but this company has practically only been 
prospecting. 9 tons 3 cwts. of pyrites have also been sold, of value £38 2s, lOrf., or £4 3s. Id. 
per ton. In 1890 a sample of clean pyrites washed by myself from the tailings heap at the West 
Chum battery yielded on assay by tne Government Analyst 4 oz. 5 dwt. 17 gre. of gold per ton. 

The longitudinal section shows that there have been several chutes of ore worth stoping in the 
West Chum mine, and that there has really been very little done to search for their downward con- 
tinuations. The reef is generally hard quartz, often laminated, and carrying a good deal of pyrites 
and stibnite. It is in many places divided into two or more approximately parallel branches, requiring 
therefore frequent cross-cutting. In some parts of the mine one of these branches has been followed \ 
and proved valueless, and then later it has been discovered that t^iere was rich ore in an adjacent 
parallel vein. In the west end of the nfiine the reef appears to be splitting up still more, the branch 
worked by the West Chum C«)mpilny being apparently a separate one from that on which the 
W^est Extended Company did their stoping. 

Taking the whole longitudinal section of the East Chum, New Chum, and West Chum 
workings, as shown on the drawing herewith, it is seen that there has been a large amount of 
payable ground in the reef for a long distance on its course. That such bodies of ore should be 
the whole quantity existing in the lodes is a supposition quite contrary to general mining experience, 
«nd I have no doubt that if operations at deeper levels are perseveringly carried on other similar t 
rich patches will be laid open. The working of these mines in depth is, in my opinion, a very 
genuine mining enterprise. 

The West Extended Chum mine, Section 411, has long been closed, and I have not been able 
to get any information as to the extent of the workings or the tonnage and value of the ore milled. 
Shaft 189 feet deep at date of Mr. Thureau's Report. 

Section 546-93g. — ^The shaft shown on the general plan in the north of this Section is believed 
to be one belonging to the old South West Chum Company, but I have no information at all about 
it further than that contained in Mr. Thureau's 1882 Report, viz. — " Shaft had reached a depth of 
200 feet, and machinery would be requisite to overcome the influx of water." 

Section 547 -93g. — Two shafts in the north of this Section were formerly known as *' Our 
Boys" shafts; they have been abandoned for many years. Mr. Thureau says of them. — "The 
Great West Extended New Chum Company (* Boys ') have sunk two shafts. Of these two their 
old shaft was 260 feet deep, and they had opened at the 250 feet level. Their new whim shaft had 
reached a total depth of 140 feet, but at that level they had so far failed to intersect the continuation 
of the gold-bearing stone which was found at the 100 feet level in the old shaft, though they had 
driven along the reef for a distance exceeding 100 feet in length. The gold-bearing stone measured 
from 6 to 8 feet in width." 

Unity Mine, formerly United Chum, Section 748-93g. — The two shafts seen on the plan in the 
south-east part of this Section belong to this' mine, a plan and section of tlie workings of which are 
also appended hereto. The eastern shaft is a whim shaft from which considerable stoping was done 
and a good deal of gold was got out ; the western shaft is the one from which all operations have 
been carried on in later years. After doing a good deal of work at the lower levels without any 
good result, a cross-cut was put in to the south to cut the Pinafore lode, but this also proved dis- 
appointing. Mr. Thureau in 1883 gave the return of gold from this mine as 1342 ozs. 1 dwt., but 
I have not ascertained how much has been got since. Owing to changes of ownership and want 
of care in preserving old records, it is often very difficult to get any information as to old mines. 

Section 761-93g. — Towards the north-east of this ground is the old shaft of the Hyhope Gold 
Mining Company, long since abandoned. In 1882 Mr. Thureau says that the Company were 
linking below the 180 feet level, but does not mention if any lode had been cut. I have never 
heard of any discovery of value having been made from this shaft. 
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Section 762-93g. — ^The shaft in the south-eastern angle of this property was sunk by the Band 
of Hope Company, but has long been full of water. In 1 882 Mr. rhureau mentions that sinking 
was in progress below the 150 feet level, but I have no later information as to the total depth 
reached, or if the reef wa« cut. 

Section 789-93g. — There is an old deep shaft near the centre of this section, sunk by the long 
defunct United Chum Extended Company. In 1882 Mr. Thureau reports sinking in progress at 
a depth of 1 18 feet ; I have not been able to learn that a reef was cut. 

About 700 feet west of the last-mentioned shaft is another, sunk by the Consolidated New 
Chum Company on land not at present under lease. In 1882 sinking was going on below the 140 
feet level. I have not heard of the reef having been found, and work has ceased for many years. 

From the Unity main shaft westward it is doubtful if the Chums lode has been cut at alU 
though, as shown on the general plan, the above four main shafts have been sunk on about the line 
of it, and presumably some discovery had been made in each case to ju-stify sinking. There are no 
more workings on the line of the lode for some distance further westward until we reach Sections 
11 1 8, 1 127, and 1128, where a reef has been found corresponding in course and position with the. 
Chums lode and therefore probably identical with it. None of these workings are extensive, and I 
have not learned that any gold of consequence has been discover^'d. The shaft in Section 1118 
was sunk by the Telephone Company, and that in J 128 by the Outward Jbound Company. From 
the quartz about these shafts they seem to have had a strong reef. 

Tlis New Pinafore Line of Reef, — Towards the end of 1890, in prospecting and working 
alluvial «:old to the south of the Chum line of reef another lode was discovered, which has proved 
very important. It is a parallel reef to the Chums line, and only some 300 to 350 feet distant from 
it, and has received the name of the Now Pinafore lode- Unlike the hard Chums lode, this one is 
a wide soft reef as a rule, consisting of several veins of quartz in a wide "reef formation" of 
mullock and lode slate. As above mentioned, the auriferous quartz is usually much crushed and 
fractured and mixed with mullock from faulting movements along the plane of the reef after the 
quartz had been deposited. In the New Pinafore mine three distinct veins of stone are seen in 
the lower levels, though at surface they were all together as one body of quartz, known as the 
hanging-wall, foot-wall, and intermediate lodes. As shown by the cross-sections these diverge in 
depth, and appear to form three separate parallel lodes. In the 800 feet level the foot-wall lode is a 
strong body of quartz of likely appearance carrying a little geld, but not payable. The intermediate 
lode appears to be the one on which the faulting movements have principally taken place, for even 
down to the 1 100 feet level it is a wide *' formation " consisting of a solid vein of quartz on the foot- 
wall witli 8 or more feet of lode-slate squeezed and broken country and hard pug on the hanging- 
wall. In the deep winze from the 800 feet level the upper side of the quartz vein on the foot-wall 
is often highly polished or slickensided. At this level the hanging- wall lode. has not yet been cut, 
owing to its flat angle of dip. 

A plan, longitudinal section, and some cross sections of the workings on the Pinafore reef, are 
appended to this Report. The plan sliows the complexity of the workings arising from the branch- 
ing of the lode into the three veins just mentioned, it having been necessary to keep driving more 
or less on all three branches and cross-cutting continually from one to another. The longitudinal 
section is not so satisfactory as it should be, for the stoping shown is sometimes on one brancii of 
the lode, sometimes on another. For correctness there should be longitudinal sections of each 
branch lode. Circumstances already explained have, however, prevented me from having time to 
rectify this. 

East Ptnafore Mine^ Section 392-87g. — The main shaft of the East Pinafore Company is near 
the centre of the section quoted. As above stated, the first 23() feet in depth of the shaft were 
through imsalt and Tertiary deposits belonging to the deep lead. The longitudinal sections shows 
how the outcrop of the reef dips deep under the Tertiary covering going eastward. The drawings 
show some small workings that were put in to work the alluvial " wash," but the flow of water 
from this was so great that it was considered imprudent to jeopardise the workings on the reef by 
trying further after the gravel. The lower levels shown on the plans were put in to work the New 
Pinafore reef, which was duly found and followed, but with poor success, only a little gold-bearing 
stone being discovered. The lode is very mnllocky, and often full of crushed quartz mixed with 
squeezed and twisted country rock. After a long struggle the mine was shut down in 1896. It 
deserves further trial both in the alluvial ground and along the reef, and will no doubt again be 
opened in the future. I have no record of the yield of gold from this mine, but know that it was 
quite small. 

New Pinafore Mine, — In the upper levels, as shown on the plans, there was a large amount 
of good auriferous ground, which has been stoped out. When the mine became poor in the bottom 
it was decided to try again at a considerably deeper level, and the central shaft was sunk to 800 feet, 
where a cross-cut was driven to intersect the reef. Before cutting the foot-wall stone several small 
leaders were met with, some of which carried gold. Driving west on this lode there was a body of 
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much brecciated stone three to four feet wide, nice-looking, but carrying no gold, lu the east 
drive on it there was a little gold at times, and some of the pyrites got by washing the jK>wdereil 
quartz gave gold equal to loz. 13dwt. per ton. Between this foot-wall lode and the intermediate 
lode there was hard strong country, showing little evidence of disturbance. Driving west on this 
lode it was found to be a wide mass of muUocky matter containing a little gold, not payable, at two 
or three places. The crosscut has been carried some distance (see plans) past the intermediate 
lode, but is not yet far enough forward to cut the hanging-wall stone if this continues at the same 
underlay as in the levels above. To try the intermediate lode at lower depths a winze or underlay 
shaft was next carried down to a depth of over 110() feet from surface. A little gold was got at 
times, but not payable. At the time of my visit sinking this winze was in progress, and, I under- 
stand, that it has since been continued deeper and some driving has been done from it. Gold has 
been got in sajall quantity dpwn to the deepest level, and in my opinion there is every iuducemeut 
to keep on working pluckily, as there is sure to be more gold to be found. 

Up to 22nd October, 1896, the New Pinafore mine had crushed 46,032 tons of stone for a 
return of 42,212 ozs. 9 dwts. 16 grs. of gold, worth £168,840. Of the total quantity 585 ozs. 
10 dwts. 6 grains came from the chlorination works attached to the Company's battery. This is a 
good mill, though of a somewhat old type, and has lately been improved by the addition of l>etter 
<!oncentrating plant. The concentrates are roasted in a Jong reverberatory furnace, and then 
<;hlorinated. I understand that cyanide treatment is now also being resorted to. 

The West Pinafore Mine. — This property adjoins the New Pinafore, and the workings are 
connected as shown on the plans. Up to 22nd October, 1896, the mill returns were 6709 tons of 
ore crushed, for a yield of 4551 ozs. 2 dwts. of gold, valued at £18,200. This Company also has a 
fair battery. 

The West Pinafore Extended Mine. — ^The Pinafore reef was cut in this, as shown on the plan, 
and proved to be a wide, broken, mullocky "formation," with little, if any, gold. Work was soon 
suspended, and the lease has since passed ifito the hands of the Chums Proprietary Company. 

Unity Mine, — As already mentioned, the Pinafore reef was cut in the Unity mine, but was 
valueless. 

Young Chums Mine. — Near the south-east corner of Section 789-93g a small shaft has In^n 
sunk to work a ** formation ** which seems to be the Pinafore lode. At the time of my visit, tlie 
cross-cut from the shaft was not completed, and all that was to be seen was a very doubtful-looking 
vein of rubbly quartz in a trench on surface. The shaft was 65 feet deep, and the cross-cut for the 
reef opened at 61 feet. 

The Pinafore line of reef has an excellent record, and will, doubtless, yet prove a large pro- 
ducer of gold if energetically opened up at deep levels. 

Golden Era Line of Lode. — This is the next line known south of the New Pinafore reef, and is 
shown on the plan in Sections 821-87g and 373-87g. The most easterly shaft on the plan is an old 
one sunk by the East Golden Era Company, and is said to be over 200 feet deep, but I have not lx?en 
able to procure particulars of the work done from it. The next shaft west of this was also sunk by 
the same old Company. It is stated to be 206 feet deep, and at the 2(X) feet level there was cross- 
cutting done for about 70 feet to the south and aljout 80 feet to the north. A soft lode " forma- 
tion " six feet wide was cut in the drive south, and Higgs' leader in the north one. North-west from 
this shaft the plan shows a smaller one, known as Higgs' shaft, from which some good stone was 
obtained. This was from Higgs* leader, which appears to be a branch of the main lode, or a vein 
parallel to it. The shaft was 100 feet deep, and the gold came from stopes between the 40 feet and 
70 feet levels, 29 tons yielding 97 ounces of gold. The reef was about one foot in width, but not a 
solid body of stone, it had an underlay to the south. 

Coming still west we find an old shcft, now fallen in, almost on the boundary between Sections 
821-87G and 373-87g. This was 170 feet deep, and is referred to above in dealing with the 
alluvial deposits, in a quotation from Mr. Thureau's 1 882 Report. The total length of the cross-cut 
at the 170 feet level was 530 feet; course north-east. I have no information as to workings on the 
lode from this shaft. West of it there are several small prospecting shafts which do not appear to 
have been of importance. South-west from the old shaft we see on the plan the main shaft of the 
present owners of the ground, the Amalgamated Golden Era G. M. Co. This was shut down 
when I visited it, and the following particulars are from reports kindly furnished to me by 
Mr. Edward Gaunt, Secretary of the Company. Mr. N. Foote in a report dated 15th July, 1896, 
^ives the depth of the shaft as 250 feet, and says that at 240 feet a cross-cut was driven north 93 
feet. At 16 feet trora the shaft a small unimportant leader was cut ; at 67 feet another with a 
northerly underlay and course N. 10° E.; the latter was followed 30 feet eastward and 10 feet west- 
ward ; it was small, but carried some gold. At 93 feet the hanging-wall of the main lode was cut 
by the cross-cut, and drives were put in 80 feet to the east and 15 feet to tlie west, the lode being at 
first 2 feet 6 inches wide, but varying in size as it was followed. Driving east '* some very rich 



itone was obtained" at about 60 feet, the reef being 18 inches wide ; the stone went down below 
the floor, but did not rise to the back of the level. A little gold is also reported in the west end. 
Difliculties with water and want of capital caused the mine to be shut down. 

Two shafts marked on the plan near the centre of Section 371J-87g, on the crown of the ridge, 
fcre old workings of the Chance mine. From these it is supposed that there were cross-cuts to the 
reef, but very little information could be obtained about them. 

On Section 119-93g a small leader has been cut corres{)onding very well in position with the 
Golden Era reei\ but very little work has been done to prove it, the vein being so small. 

Tlie (lolden Era lode, though not a large one, appears to have contained some good auriferous 
stone, and probably will be again and again tried as interest in the Lefroy field revives. 

Clarence Line of Lode. — In Sections 385-93g and 993-87g three lines of quartz are shown 

upon the plan of the field. The most northerly one, near the north-west angle of 993-87g, is an 

^unimportant vein of quartz which has been cut in some shallow trenches, but not mined upon. 

irThe next one is known as the Clarence North lode, and the one south of it as the Clarence South 

^lode. Both have been worked in the Clarence mine, and the south one is also seen in the East 

^Clarence, Section 383-93g. The New Golden Heart Company are also cross-cutting for it in 

iSection 573-93g. The Clarence main shaft is a small one. 7 feet by 3 feet 6 inches, only fit for 

[prospecting ; it is 209 feet deep, and levels have been opened at 80 feet and at 194 feet. At the 

[latter depth a cross-cut has been driven S.S.E. a distance of 177 feet through slate and sandstone 

;€Oontry dipping south-westerly. At 45 feet from the shaft the north lode was met with, and has 

been driven on to the eastward 284 feet. The lode- matter is soft mullock mostly, with a little 

crashed quartz through it, between smooth walls. The country is distinctly faulted by the lode. 

For 60 or 70 feet in the east end»of the drive some gold-bearing stone was obtained and a little 

•toping was done, the quartz being apparently a patch of the original lode-filling which has escaped 

destruction by the later faulting movements. It was much shattered and crushed. In the cross-cut 

the country for 16 feet to the north of the lode is shattered, and has an abnormally steep dip, about 

€5^ to the S.W., and it is probable that the reef channel is really to be considered much wider than 

the space actually between visible definite walls ; in the upper level it is very evident that there is a 

wide " formation" outside the more defined lode fissure. About 15 feet to the end of the cross-cut a 

Bttle drive has been put in to the east on a sort of break in the country, which appears to be the only 

•ign of the south reef, unless, indeed, it underlays very flatly and is still further south. In the 80 

feet level, however, a similar '" track " was found, and it seems probable that this really represents 

the south reef at this point, if north and south reefs are not really one and the same as seen hereafter. 

In the 80 feet level the north lode is 23 feet from the shaft, and had been followed, at the time 
of my last visit, 256 feet to the eastward, showing well defined smooth walls, and a " formation " 
about four feet wide of pug and shattered country with intermixed fragments of quartz. For the 
last 63 feet, corresponding very well with the ore stoped from the lower level, there was a little 
gold in the quartz when it appeared, but only odd stones of it and a little crushed stutt' were 
obtainable. A cross-cut north, 48 feet from the face, showed the footwall not to be the true wall of 
the lode-channel, as there was another wall eleven feet further in, the space between the two being 
foil of twisted disturbed country, and at the time 1 saw it, though the cross-cut was in 25 feet it 
was not certain that the undisturbed country had been reached. 

The north lode was passed through inthe shafl between 1 13 to 125 feet, from 3 feet to 3 feet 
6 inches in width ; it contained no free gold, but gave a quantity of pyrites, which were reported to 
assay 12 ozs. 15 dwts. 4 grs., and in another instance 22 ozs. 8 dwts. of gold to the ton. 

On surface the north lode has been traced by trenches westward into Section 580-93g, and 
eastward to near the crown of the ridge running through Section 993-87g. Further east several 
shafts have been sunk and tranches dug to find it, but without further success than that two leaders, 
underlaying north, i.e., the opposite way to the reef, were cut in two Httle shafts just inside the 
boundary of the adjoining Section 385-93g. 

The south reef, on the other hand, seems to die out suddenly going westward, just as the north 
one does going eastward. It was worked on surface many years ago on the ridge where shown on 
the plan, but could not be found in three shafts immecliately to the west. It has been traced 
eastward on surface to the edge of the Tertiary basalt, to the east of the East Clarence shaft. In 
the East Clarence mine the lode is quite similar to the north lode of the Clarence in the lower 
levels, and I strongly suspect that they are identical, and that the west part of the reef has been 
iieaved north by a* fault. This would explain the sudden cutting off of the north lode to the 
•ast^vard and of the south lode to the westward, and would explain why the Clarence mine has 
lerer got the south reef in the cross-cuts. It is quite possible that there is not a true fault cutting 
airly across the lode, but that the wide channel of shattered country along the line of this has a 
issure across it from wall to wall, and that the lode has formed on opposite sides of the main 
rliannel on each side of this heave. It seems more probable that the dislocation of the reef is due 
o a loc^l heave of this sort than to a true fault, for one of the latter of magnitude sufficient to 
produce so mucli lateral displacement of the lode could hardly have missoil being seen in some of 
lie adjoining mines. Driving eastward on the Clarence north lode should soon solve the problem. 
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The Clarence mine has not been a producer of much gold, but has yielded sufficient to show 
that it is well worth prospecting further, especially at greater depth. A new shaft further south 
than the existing one, and much better equipped with machinery, is urgently required in order to 
open satisfactorily in depth. 

Ikist Clarence Mine, Section 38o-93g. — The main shaft of the East Clarence Company is 
shown on the general plan of the field about three chains from the south boundary of the section. 
It was sunk as a prospecting shaft, 6 feet by 3 feet, but below the 160 feet level has been lengthened 
to 9 feet by 3 feet. The shaft is 230 feet deep, and at the time of my last visit preparations were 
being made to open "No. 3 level at 220 feet. No. 1 level is 100 feet from surface, and No. 2 i* 
160 feet. At No. 1 level the lode was cut 43 feet from the shaft and to the north of it, and followed 
westward 55 feet and eastwai*d 94 feet. The lode proper is a vein up to three feet wide in a much 
wider broken "formation." In the main cross-cut a hard footwall is seen eight feet past the lode. 
Going east gold was found in the floor of the level about 14 feet from the cross-cut and at 30 feet in; 
stope^ are seen in the back of the drive. The vein-filling is mullocky material containing much 
shattered and crushed quartz in the auriferous portions. The underlay is to the south. 

At the 160 feet level the lode was cut 22 feet north of the shaft, and followed on to the east 
240 feet, and westward 143 feet. In this level the chute of gold was west of the shafl, dipping 
apparently westward, therefore at a flat angle. 

Some good crushin<:;s have been taken from this mine, but I have not the exact figures of the 
tonnage and yield. The stone is quite similar to that of the New Pinafore mine, and the whole 
Clarence reef closely resembles the New Pinafore one, but appears to be smaller. The Clarence 
lode is one of the wide shattei'ed lode-channels or "formations" that have been above described, 
and affords excellent examples of the crushing of the auriferous stone by the pressure and move- 
ment of the wails. It is well worth an extended trial in depth. 

New Golden Heart Mine, Section 573-93g. — Three shafts are shown on the general plan 
towards the south-west corner of this section. The furthest north one was not very deep ; it passed 
through the edge of the basalt and struck slate bottom. The next one to the south is 58 feet deep, 
but did not penetrate through the basalt. The furthest south is the main shaft of the New 
Golden Heart Company, sunk to prospect for the East Clarence lode. As shown by the plan it is 
well situated for cutting this lode in depth, but is rather far south to get it at shallow levels without 
some cross-cutting. It seems to be near the middle of a branch of basalt from the Deep Lead, but 
the gutter is probably some chains east of it. The shaft is 220 feet deep, and a cross-cut is driven 
northward from it at the 200 feet level. In sinking through the Tertiary material the following 
section was obtained : — 

ft. 

Basaltic clay 30 

Strong basalt 41 

White silt S 

Dark soil 1 

Sandy clay 10 

Waterworn wash 10 

Slate and sandstone 119 

The Manager of the mine, Mr. Tripptree, informs me that he got traces of gold from the 
gravel on the bottom, which latter was dipping about 1 in 3 to the east. At the time of my visit 
the cross-cut had been driven north 67 feet through slate and sandstone country with little dip in 
any direction, and containing numerous small nearly vertical veins of quartz from J-inch to 2 inches 
wide running more or less east and west. At 13 feet from the shaft a small lode was cut of 6 to H 
inches of quartz running N. 87° W. and dipping south 68°. At 44 feet from the shaft another 
little lode of 6 to 8 inches of quartz was met with running N. 85° E. and underlaying verv sightly 
to the north ; this seemed to be cut in the centre of the cross-cut by a slide running N\40° W. and 
underlaying 2 in 3 to the S.W. A little gold was got in this lode, and after leaving the district I 
have been informed that some fairly good stone was obtained. The East Clarence lode, however, 
had not been cut when last I heard of the mine. The cross-cut is well worth pushing on. 

Morning Star Line of Lode, — This is a strong line of reefy on which a great deal of prospecting 
and some good mining work have been done. As seen by the plan of the field, it seems to extend 
as far east as Section 275-93g, but appears to get small and become split up at this end. It is the 
only one of the Lefroy reefs that seems to be at all certainly traceable across the Deep Lead ; the 
Volunteer reef, being quite south of the alluvial ground, not being referred to in saying this. The 
Welcome workings on Section 1 72-93g are so exactly on the line of the lode seen west of the deep 
ground that there can be little doubt that they are on the same lode. The Morning Star reef is a 
strong body of stone, resembling the usual type of quartz reefs elsewhere rather than the broken 
"formations** so common at Lefroy. Gold has been got in it in several places, but except in the 
Morning Star mine itself there has been little ore worth crushing. This mine after standing idle for 
many years was unwatered in 1896, but little more was done than looking at the old workings 
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prbcn circumstances again compelled suspension of work. I was not able to see the mine during 
^he short period it was open, and in fact have not been able to get underground in any of the shafts 
along the line. The following information is gathered from various sources : — 

Section 276-93g. — On this section as shown on the plan a reef has been cut by a number of 
trenches, and just east of the eastern boundary is a shaft about 100 feet deep sunk by the Million 
P. A. A reef has been cut in this shaft, but I am unable to say whether it was got in sinking or 
by cross-cutting north or south, nor have I any information as to the size or value of the 
qoaxtz. 

A little north of Section 933-93g are several old prospecting shafts as shown on the plan, in 
which a reef has been cut. It seems likely to be a rubbly reef, with much mullocky matter with 
the quartz judging by the stuff thrown out of the shafts. All the old holes are full of water and 
mucn fallen in, so the size of the reef cannot be estimated. This lode is to the north of the 
W^elcome and Million line, and is probably a branch from it. 

Welcome Mine^ Section 172-93g. — A reef has been traced by trenches and shallow shafts right 

through this section, disappearing westward under Tertiary alluvial matter of the Deep Lead. The 

New^ \Velcome G. Id. Company have sunk a main shaft shown on the plan, near the centre of the 

section, and east of it there is a whip shaft 50 feet deep, 8 feet north of which the lode was cut. 

The main shaft was sunk 186 feet, and a cross-cut driven 34 feet to the north. The lode was met 

'with at about 20 feet, and was driven upon to the eastward 28 feet, the face showing 3 feet in the 

^dth of rubbly quartz and grit with no gold in it, when work was stopped in June, 1895. Another 

level had previously been put in at 100 feet from surface, the reef being cut 50 feet north from the 

shaft ; it was here 4 feet in width of rubbly quartz with a little gold in it, bat not payable. The 

wafer became too heavy for the small engine used, and better machinery would be required before 

the mine could be re-opened. There is gold-bearing stone in this mine and a fair-sized reef, so it 

offers some inducement for further trial. Some of the stone is very splendidlv slickensided. The 

workings from the whip shaft are said to be connected with those from the 100 feet level of the 

main shaft, but 1 have not learned that any stone was milled. 

Section 583-93G. — In the north part of this lease there is an old shaft probably quite 50 feet 
deep, but there is no quartz about it to show that the reef was cut, and it seems to lie south of 
the line. 

Section 310-93o. — Near the north boundary of this the Morning Star reef was cut in an old 
fairly deep shaft now fallen in, shown on the plan, and from this point it has been traced westward 
to Section 551-93g. In an old deep shaft (fallen in) just west of Section 310-93g the reei must 
have been a large body of quartz according to the stone at surface and local reports. South of this 
there has been a little alluvial digging on the edge of a branch of the Deep Lead, l^ree and a 
half chains further west is another old deep shaft, in which the reef is said*to have been a soft 
^ formation," and about four and a half chains still further west is yet another in which there was a 
strong body of quartz. In Section 848-87g two more shafts are 'shown on the plan, both fairly 
deep, and both apparently having yielded much quartz. In Section 863-87g on the east sid^ of the 
road we come to tne East Morning Star whip shaft, from which a good deal of work appears to 
have been done. Between this and the Morning Star main shaft, which is close to the west 
boundary of Section 863-87o, are two more small shafts and some trenching, and by the same 
means the ree^ has been traced westwards into Section 551-93g, where there are two fairly deep 

{prospecting shafts belonging to the old West Morning Star mine. In the eastern one of these the 
ode is reported to have been twelve inches wide. Still further west in Section 746-87g we see the 
indigo or Reliance workings, which appear to be on a branch of the Morning Star line. 



JHorninff Star Mine. — A plan and section of the workings of this mine, copied from drawings 
in the InspectcM* of Mines' Office, is attached to this Report. When the mine was pumped out by 
the Amalgamated Morning Star G. M. Co., No LiabiUty, in August, 1896, the Mining Manager 
reports getting gold-bearing stone from the winze in the east level at 200 feet, the stone being 4 
feet i^de. The most complete account of the old workings that I have teen able to obtain is given 
ID a report by Mr. W. H. Stubs, from which the following particulars are taken : — From surface to 



the reef being from 



the 70 feet level several crushings yielded from 4 dwts. to 17 dwts.gold per ton,tl] 
2 to 10 feet wide. The No. 1 level, at 150 feet, was driven about 100 feet east, and the ground 
stoped up to the 70 feet level, the stone crushed being payable. The No. 2 leveU230 feet), was 

■ *' 3 level 




mg west a 
level was 

driFen some 300 feet, of which the first 200 feet were on "payable ore ; and in stoping up from this 
level some good stone was met with. One crushing of 400 tons yielded a little over 400 ozs. of 
gold. -Large quantities of stone were crushed from this portion of the mine with highly remune- 
rative results. The No. 4 level (420 feet) was next opened, and the reef driven along westward 
for 250 feet, about 3 feet wide, but not payable, "except some excellent stone met with near floor oF 
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level." The mine was then let on tribute, but the tributors were unable to keep going, and 
workings were allowed to fill with water, and the machinery was sold off. The water was 
kept under by a 7-inch plunger. 

From Mr. Stubs* account of the mine and the plans preserved it seems that there was a 
good chute of ore in this mine, and that working was abandoned owing to financial embarrass 
rather than on account of the mine having failed. It seems well worth trying at lower levels, 
the old workings. 

Bendigo Mine, Section 746-87g. — All that is now visible on this mine gives no informj 
further than as to the general course of the reef, which is as shown on the plan. There are sevj 
old fallen-ju shafts, some old shallow alluvial digging below the line of the reef, and a maim* 
fall of water. I am indebted again to Mr. W. H. Stubs for particulars, as follows : — Under 
7th November, 1896, he writes : " New Bendigo, late Young Bendigo, late Reliance. — As far 
as nearly twenty years ago the Reliance Company worked this property, but owing to the extrei 
patchy nature and diminutive size of the reef they did not remain long in existence. In 1885 Stol 
and Keys took up the then abandoned section, and after prospecting some little time a small -' 
vein or leader was met with and sunk upon for a distance of 40 feet, during which the vein va 
in size from one inch to twelve inches in width. At the 40 feet level, and in the course of driving, 
vein widened out in one place for a distance of about 30 feet in length to 3 feet and 4 feet, w 
carried good gold at times, but did not maintain its size either above or below the level, which 
subsequently ])roved by sinking another shaft 70 feet in depth and rising and connecting with 
40 feet level. The 70 feet level virtually proved a failure, for, although we drove along the course 
the lode for over 200 feet, nothing approaching payable was met with. Small crushings, from 1| 
to 40 tons, were put through the mill and produced about 300 ounces of gold, the amount of stoiie| 
raised for this being between 200 and 250 tons. Some rich patches were discovered occasionally.; 
One miner's cap full was taken off the wall at about 30 feet from surface, and after being panned off] 
and cleaned yielded 21 dwt. of melted gold. Another time we crushed l^ tons for 12 oz. 16dwt.^^ 
but on the whole the reef was too small and patchy to be of any nae to us. We sank another shaft 
100 feet immediately south of where we had the best gold, and put in drives east and west to over- 
lap the upper level, but these workings were valueless, and the mine was closed down until another 
company was formed and sank the 100 feet shaft a furtlier depth of 70 feet, cut the reef and 
thoroughly prosj^ected it; but it, too, proved of no value. Tlie New Bendigo then sprang into 
existence and started operations in the same shaft by sinking it a further depth of 60 feet. The reef j 
was again cut at 230 feet from surface and driven on 60 feet west and 65 feet east ; here the reef, 
or vein rather, was extremely small and of no value whatever. The country ^Iso was very hard 
and expensive for working. Mine at present shut down." 

A'eia Nntice Youth Line of /?f<?/:— Sections 161-83, 133-83, 495-870, and 1 13-93g. No work 
has been done on this reef for some years past, and the shafts are full of water. The shaft in Section 
161-83 is known as the City of Launceston shaft, that in 133-83 as the New Native Youth shaft, 
and the largest one in 495-87g, as the Excelsior shaft. An old shaft in Section 263-93o further 

west is that of the West Native Youth Mine, but I am informed that the reef was not cut in it at all. 

* 

Mr. Thureau, in his Report of 1882, gives a plan and Section and some cross Sections of the 
New Native Youth lode, and a more complete drawing is appended to the present Report. It has 
been a strong well defined reef, underlaying to the north instead of to the south like most of the 
Lefroy reefs. If this underlay is maintained in depth this reef must ultimately meet the Morning 
Star lode, and there is great hope that the junction will prove auriferous. A deep shaft to find this 
junction has long been a favourite scheme of Lefroy miners, and a very reasonable venture it appears. 

Tlie Native Youth and City of Launceston mines now belong to the New Pinafore Conmany, 
which bought them at the same time as they acquired the battery formerly belonging to the Native 
Youth Comj)any. The total yield of gold from the City of Launceston mine was of the value of 
£10,000, and the Native Youth gave £95,589. In 1883 Mr. Thureau gave the total yield to date 
as 23,350 ozs., and the dividends as £28,437 \{)s. 

These mines were last worked in 1887 to 1889, when they were let on tribute to Mr. W. H. 
Stubs. He has been good enough to let me have a copy of a report dated 20th December, 1888, 
from which the following particulars are extracted. — " Over 1^ miles of levels &c. were unwatered, 
made up as follows : — Levels 5637 feet, shafts 1620 feet, crosscuts t)15 feet, winzes and rises 425 feet, 
or a total of 8297 feet in all : this is, of course, exclusive of the stopes, where it would be utterly 
impossible to make even approximate calculations." 

''800 feet level — We started to open out west at this level on the 2nd January, 1888 ; driving 
was commenced immediately from the crosscut, the New Native Youth Company not having opened 
out there. The reef on starting was fully 3 feet 6 inches wide, and continued so for some distant, 
but eventually became very small and country hard. No gold was seen in this level, and the cha- 
racteristic minerals, such as galena, black jack, (blende), and copper pyrites, which attend the gold- 
bearing portion of the lode, were conspicuous by their absence. The total distance driven on this 
level is 132 feet, and it is at present suspended : reef in the end very small." 
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level." The mine was then let on tribute, but the tribiitors were unable to keep goinv- __^ an 

Workings were allowed to fill with water, and the machinery was sold off. The water t *■ "*** 

kept under by a 7-inch plunger. 

From Mr. Stubs' account of the mine and the plans preserved it seems that there wa.^^9 * 
good chute of ore in thiR mine, and that working was abandoned owing to flnanciat embarz— "^^ 
rather than on account of the mine having &iled. It seems well worth trying at lower ler «^uifl' -^ 
the old workings. 

Bendigo Mine, Section 746-87g. — All that is now visible on this mine gives no info, — 
further than as to the general course of the reef, which is us shown on the plan. There are _ 

old fallen-in shafls, some old shallow alluvial dig^ng )>elow the line of the reef, and a mai^^^^^ 
full of water. I am indebted again to Mr. \V. H. Stubs for particulars, as follows : — Uod^^^^^j-^ 
7th November, 1 896, he writes : " New Bendigo, late Young i3endigo, late Reliance. — As ft.. ^^^ 
as nearly twenty years ago the Reliance Company worked this property, but owing to the extr^" "^ 
patchy nature and diminutive size of the reef they did not remain long in existence. In 1885 
and Keys took up the then abandoned section, and after prospecting some little time a amal ^- __ 
vein or leader was met with and sunk upon for a distance of 40 feet, during which the vein v ^s^^ 
in size from one inch to twelve inches in width. At the 40 feet level, and in tlie course of drivin^^ 
vein widened out in one place for a distance of about -"JO feet in length to 3 feet and 4 feet, 
turned ^ood gold at times, but did not maintain its size either above or below the level, which 
subsequeslty proved by sinking another shaft 70 feet in depth and rising and connecting with 
40 ieet level. The 70 feel level virtually proved a failure, for, altliough we drove along the cour^^ 
the lode for over 2G0 feet, nothing approaching payable was met with. Small crushings, froizr 
to 40 tons, were put through the mill and produced about 300 ounces of gold, the amount of sto."^ 
raised for this being between 200 and 250 tons. Some rich patches were discovered occasioiia//^^ 
One miner's cap full was taken off the wall at about 30 feet from surface, and after being panned oiC^ 
and cleaned jrielded 21 dwt. of melted gold. Another time we crushed i^ tons for l2oz. Ilidirt, ' 
but on the whole the reef was too small and patchy to lie of any use to us. We sank another 
100 feet immediately south of where we had the best gold, and put in drives east and west to \ 
lap the upper level, hut these workings were valueless, iind the mine was closed down until anotlii 
eomjiauy was formed and sank the 100 feel shaft a furllier depth of 70 feel, cut the reef and| 
thoroughly prosjtecled it; but it, loo, proved of no value. Tlie New Bendtgo then sprang into! 
existence and started ojKralions in the same shaft by wnking it a fiirtlier depth of 60 feel. The reef 
was again cut at 230 feet froiu surfece and driven on 60 feet west and 65 feet e:ist ; here the reef, 
or vein rather, was extremely small and of no value whatever. The country also was very hard 
and exi)eusive for working. Mine at present shut down." 

Nfiv Nalice Youth Line of ilw/".— Sections 161-83, 133-83, 49.^-87g, and 1 I3-93g. No work 
lias been done on this reef for some years past, and the shafts are full of water. The shaft in Section 
161-83 is knotvn as the City of Launceston shaft, that in 133-83 as the New Native Youth shaft, 
and the lai^est one in 49y-87o, as the Excelsior shaft. An old shaft in Section 263-93g further 
west is that of the West Native Youth Mine, but I am informed that the reef was nut cut in it at all. 

Mr. Thureau, in his Renort of 1882, gives a plan and Section and some cross Sections of the 
New Native Youth lode, ana a more complete drawing is appended 1o the present Report, It has 
been a strong well defined reef, underlaying to the north instead of to the south like most of the 
Lefroy reek. If this underlay is maintained in depth this reef must uiticnately meet the Morning 
Star lode, and there is great hope that the junction will prove auriferous. A deep shaft to iind this 
junction lias long been a favourite scheme of Lefroy miners, and a very reasonable venture it appears. 

The Native Youth and City of Launceston mines now belong to the New Pinafore Company, 
which bought them at the same time as they acjuii-ed the battery formerly belonging to the Native 
Youth Com))auv. The total yield of gold from the City of Launceston mine was of the value of 
i:i0,0(H), and the Native Youth gave £95,589. In 1883 Mr. Thureau gave the total yield to date 
as 23,3-JO ozs., and the dividends as ±'28,437 l().f. 

These mines were last worked in 1887 to 1889, when they were let on tribute to Mr. W. H. 
SStuliS. He has been good enough to let me have a copy of a report dated 20th December, 1888, 
from which the following particulars are extmcted. — " Over I \ miles of levels &e, were unwatered, 
made up as follows: — Levels 5637 feet, shafts 1620 feet, crosscuts t>15fwt, winzes and rises 425 feel, 
or a total of 8297 feet in all -. this is, of course, exclusive of the stop&s where it would he nttwiy 
impossible to make even approximate calculations." _ 

" 800 feet level.— We started to open out west at this level on tlie "irid January, 1888 ; driTtlH 
was commenwd immediately from the crosscut, the New Native Youth Company not having opaa^M 
out there. The reef on sta'rthig was fully 3 feet 6 inches wide, and continued so for some distanoe. l 
but eventually became very small and country hard. No gold was seen in this level, and the cha- 
racteristic minerals, such as galena, black jack', (blende), and copper pyrites, which attend the gold- 
bearing jtortion of the lode, were conspicuous by their absence. The total distance driven on tbW 
level is ly-* feet, and it is at present suspended : reef in the end very small." 
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'* 800 feetj East Level — After cleaning out the old level and laying tramway, work wa* 
commenced at 125 feet from the crosscut. The reef was found to be very small, but improved in 
sppearaoce and size as it was driven on. A few colours of gold were obtained, and a rise put up ta 
test the value of the stone, but we could not succeed in getting any more. The walls in this level 
were very hard and clean, with a slight underlay south, or contrary to their true underlay. The 
total distance driven in this level is 227 feet 6 inches. It was deemed advisable to suspend 
operations here also, there not being sufficient encouragement to warrant any further outlay ; the 
tramways were pulled up and sent to surface, when work was resumed at the No. 3 or 320 feet 
leTel. 

•• No. 3, North Leg, — This supposed "leg" or "branch" of the main lode was opened out upon 
from the cross-cut ; reef 15 inches wide, of a very promising appearance. The reef was driven on for 
a distance of 47 feet, and averaged about 12 inches of very fine-looking quartz. A few specimens 
were obtained after driving about 15 feet, which in all probability will be further tested at some 
future date. 

*' No. 3, Main Reef, — We started driving at a distance of 76 ft. 6 in. from the main cross-cut^ 
where the New Native Youth Company left ofi*. We had only driven about 15 ft. or 20 ft. when 
gidd was discovered. After continuing the level on a few feet further a rise was put up and struck 

Syable stone. A crushing from this portion of the mine was commenced on the 4th May, when 
tons of quartz were crushed, yielding 71 oz. gold. Having seen no hanging-wall in this level 
we put in a cross-cut (which we now call No. 2) north at a distance of 141ft. 6 in. from the 
main cross-cut. The hanging- wall was struck 17 ft. 6 in. from the footwall, and we were pleased to 
find fairly good stone accompanying it, which lasted about 25 feet both east and west, when the 
stone gradually become poorer. In the meantime the foot-wall level was pushed on, but the reef 
on this wall was very small and carrying no gold : we therefore suspended work in this level and 
eonfined ourselves to the hanging-wall level, which was carrying nearly all the gold. 

** Eastern Level on Hanging-wall, — This level has been driven 119ft. Gin. from No. 2 cross- 
cut, bat during th<3 last 70 ft. or 80 ft. little or no gold has been seen: the reef in the end is 
2ft. Gin. wide. We are now within 35 feet of the City shaft, but have ceased working here for 
the present." 

" Western Level on Hanging -wall, — We drove this level a distance of 65 feet from the No. 2 
cross-cut, when, the stone being very poor, driving was discontinued. For the first 25 feet the level 
carried very fair gold. In order to prove whether the little reef was in any way connected with 
oar hanging- wall I decided to drive the required distance of 29 ft. 6 in. We have since brokea 
through into the level we started on the north " leg," which now proves conclusively that the 
hanging-wall of the main lode is identical with the hanging- wall of the north '* leg," or little reef.. 
This level has been driven a distance of 264 ft. 6 in. 

** The total number of feet of levels driven since January, 1888, is 688 ft. 6 in., and cross-cuts- 
39 ft. 6 in., or a total of 728 feet in all. 

"The amount of stone raised and crushed since the 4th May last is 1728 tons, yieldin 
739 oz. 16dvvt. of gold, being an average of 8dwts. 13 J grs. per ton, valued at £2959 4s." 
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The record of the New Native Youth mine is a very good one for the amount of ground laid 
open, and in my opinion the mine has only to be vigorously explored in depth to again become a 
fairge producer of gold. The lode is a strong well-defined one, and will doubtless live to any depth 
to which it can be followed, and the chutes of ore have been very considerable in size, as shown by 
the amount of ground that has been stoped out. The venture of opening this mine once more 
and working it at lower levels is to be commended as a thoroughly geuuine and legitimate 
mining enterprise. 

On Sections 92-93g and 178-93g several shafts have been sunk to look for the eastward con- 
tinuation of the Native Youth reef, the largest being that of the East City of Launceston mine, 
near the south of Section 92-93g. This is long since dismantled and fallen in, and I have not been 
able to find what depth it was or what work was done from it. Some gold-bearing leaders are said 
to have been met with, but no lode. 

The small*shaft in the angle of Section 161-83, seen on the plan, a few chains W.S W. of the 
£ast City of Launceston shaft, was sunk 100 feet, and a small east-and-west leader is stated to have 
been cut. Another shaft, shown on the plan north of this one, just inside the boundary of Section 
92-93g, was sunk 70 feet, and then some driving was done, of which I obtained no particulars. A 
winze has also been sunk some 30 feet, but I understand that no lode was found. 

In the long excavation sluiced out by the Lefroy Hydraulic Sluicing Association, in Sections 
o01-93g and 583-93g, quartz with gold in it was obtained occasionally, and some veins of lode- 
matter were noticed in the bedrock. From its position it seems Kkely that this trench would cut 
the Native Youth reef, but it is not certain that it did so, and, possibly, it dues not extend far 
enough south. If any of the veins seen in it really are the lode, this must here be small and split 
ap, or else changed to a large slaty " formation," which might easily escape notice in sluicing if it 
did not happen to carry gold where cut. 



In Section 178-93o, on the east add of the Cemetery Road, are some small shafts sunk by the 
Golden Light P.A., in one of which some gold-bearing leaders are stated to have been cut. 
These seem rather fiur south to be the Native Youth reef, and too much to the north to be on the 
Hit or Miss line. 

Sea- View Reef. — Away east of the Deep Lead, on Section 294-93g is a lode, which from its 
position might be part of the Native Youth hue. The main shaft is close to the western bouodaiy 
of the section, and is 60 feet deep. East of it a short distance is an underlay shaft 36 feet deep, in 
which some gold was got. From the bottom of the shaft, at 60 feet level, a little driving has been 
done on the lode, which here was from 4 to 7 feet in width, containing a little stibniteand '' colours** 
of gold at times. The underlay agrees with that of the Native Youth reef, being to the north 
about 1 in 3. West of the shaft the lode has been traced for some chains as shown on the plan, 
but becomes small, and nothing has been done on it except shallow trenching. The country in this 
vicinity is mostly hard slate. 

Hit or Miss Line of Reef. — This is a small line of reef, and does not appear to extend far 
either east or west, but is a true fissure lode, and is gold-bearing. The main shaft is shown on the 
general plan, near the north-west angle of Section 65-93g. My last visit to this mine was on 4th 
September, 1896, since when the workings have been extended, but the particulars now given are 
up to the date named. The shaft is 272 feet deep, with levels at 185 feet (No. 1) and 263 feet 
<No. 2).- Many years ago the reef was worked near surface, and yielded gold-bearing stone, but 
no particulars are available as to the extent of the workings or value of the ore extracted. The 

!)resent owners are the New Hit or Miss Gold Mining Company, No Liability. At the 185 feet 
evel the lode is north of the shaft. A cross-cut has been driven eastward, and cuts the reef 50 
feet from the shaft, then the line of the lode is followed for 182 feet. For the last 94 feet the 
course is more to the north than previously, the bearing being about N. GO^ £., and the quartz has 
become very small, there being three parallel veins, with only about I inch to 1 inch of quartz on 
each. The fissure appears to be dying out in this direction altogether, becoming a mere joint or 
divisional plane in the country, which is mainly sandstone, but the strings of quartz contain a little 
gold, and though small are very distinct. At the above bend in the reef a cross-cut has been 
driven 108 feet to the south-east, following for most of the distance a smooth divisional plane in the 
country dipping N.E. 63°. The cross-cut is almost exactly along the strike of the beds of country, 
which here run N. 33° W., and dip 8.W. fi*om 40° to 45°, the joint followed therefore cutting them 
nearly at right angles. A little quartz is often seen along this joint, but no faulting appears to have 
taken place. Other shorter cross-cuts have been driven north and south further back towards the 
shaft in this level, to make sure that the reef has not been faulted by a sort of cross-course which 
has been met with, but there does not seem to have been any perceptible heave. On the east side 
of this cross-course a rise has been put up 50 feet, on gold-bearing stx)ne, and 40 feet up the lode 
was followed east for 20 feet, but became small and poor. To the west the cross-course was cut 
through, and proved to be 4 feet wide, but the reef became very small. The gold-bearing stone 
seemed to be confined to a few feet on the east side of the cross-course. 

North of the shaft the reef was cut at about 9 feet, and has been followed 26 feet east and 
24 feet west. In the west end is a fault 6 to 15 inches wide, filled with quartz veins, pug, and 
squeezed slate, with fairly defined walls running N. 85° W., and dipping 6QP to the north. In the 
east end a rise has been put up a distance of 50 feet in broken lodestuff. A winze has also been 
sunk to the bottom level. 

In the chamber and shaft there is a seam of png about 18 inches wide, running north-westerly 
and dipping south-west. In the workings from the winze this cats through the lode, but does not 
heave it more than its own width. The cross-courses of one sort and another met with in this 
mine are numerous, but do not appear to displace the lode appreciably, yet have a great effect on 
its size and value, the stone being strong and gold-bearing on one side of them and not on the 
other. 

At the 263 feet level the reef was 35 feet north of the shaft, the underlay to the north beinj^ 
therefore 26 feet in 78 feet, or 1 in 3. The lode has been followed 45 feet west and 33 feet east, 
and is from 1 to 4 feet in width between the walls, the quartz being from 8 to 12 inches wide. At 
this level the lode has hard smooth walls, and is much more distinct than in No. 1 level ; a little 
gold was in it in the east end. 

One crushing of 33 tons of stone from this mine, in August, 1895, gave 8 ozs. 15 dwts. of gold. 

This lade is parallel to the Native Youth lode both in strike and dip, and may be regarded as 
a *' companion lode*' to it; it does not appear to be one of the main lode fissures of the district. 
In the bottom level it certainly looks much more promising than in the upper one, and in my 
opinion it will live downwards, and may likely become larger. It can hardly be recommended as 
H good mining venture if it has to be developed from a shaft of its own, but would be worth cross- 
cutting for from the Native Youth line at some of the deeper levels. It underlays into the New 
Native Youth (now New Pinafore), Section 161-83, and to «the westward passes into Section 
496-87g. This has prevented much work being done on it to the westward by the present owners. 
The reef is much stronger in the west end than in the east, and requires proving in that direction. 
This could well be done from the existing shaft at the bottom level, and seems to me well worth 
<Ioiug. 
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The cross-cut in the east end at the No. I level was pat in to try for the Golden Point lode^ 
seen panning north-easterly through Section 160--83 on the general plan. It seems donbtful^ 
however, if this will pass throap^h the Bain and Richards' reef, lying north of the Golden Crowa 
xhaft, now to be described. 

Bain and Richards^ Lode. — This is a reef with the usual coarse of the lodes of the Lefroy 
district, which bas been well traced by trenches through Sections 905-87g and 160-83, but has haa 
rery little deep mining done upon it. Its western extremity appears to be at the Old Wideawake 
shaft, 70 feet deep, close to the eastern boundary of Section 245-93<}. The reef in a surface trench 
south of this is very small, only about 2 inches of quartz, and I was told that it was not seen at all 
in a cross-cut from the bottom of the shaft. From three to four chains east of this shaft a little gold 
was found in the reef, but nothing of consequence. Going down into the low ground on the east of 
Section 905-876 the lode becomes larger, being up to 15 mches of quartz, but carries little or no- 
gold. In Section 160-83 it has been cut in several prospecting shafts, but has not proved valuable. 
It is probably seen in the workings from the Golden Point and Crown mine, but this is not yet 
quite certain. 

About 12 chains west of Section 268-93g is a whip shaft some 60 or 70 feet deep, put down 
io work a small leader cut on surface, which corresponds fairly well in position with the Bain and 
Richards' line. This leader is very small and does not appear to be of much consequence, and it 
need not necessarily have any connection with the Bain and Richards' line. 

New Golden Point and Crown Mine. — On the general plan two large shafls are shown in 
Section 160-83 close to a line of lode running north-easterly : these belong to the Golden Point 
mine. North-east from them, just east of the boundary of Section 64-93g, is the main shaft of the 
Golden Crown mine. Both these mines are now held by the New Golden Point and Crown Gold 
Mining Company, No Liability. The northern one of the two large shafts of the Golden Point is 
the main shaft : it has been full of water for some years, and I have not been able to obtain full 
particulars of the workings from it. According to a plan made early in 1890 the main shaft was 
180 feet deep, and considerable work had been done above the 100 feet level. The lode was cut 
30 feet south-east from the shaft and followed north-east for 1 16 feet : it then divided into two 
branches, the eastern one keeping the old course of the reef was followed for 21 feet, while the 
western one ran N. 12^ W. for 49 feet. To the south-west from the cross-cut the lode is shown as 
having been driven upon for 123 feet, and two winzes from surface connect with it. A large amount 
of stoping was done above the 100 feet level, and some very rich stone was obtained. The lode 
underlays to the north-west. I have no information as to the work done at the 180 feet level from 
the Golden Point shaft. 

In the Golden Crown shaft on the occasion of my last visit on 5th October, 1896, the depth 
Kunk was 345 f^et^ and it was intended to open No. 4 level at 330 feet. I believe the shaft has 
^ince been sunk deeper. The mine has the following levels, — No. 1 at 94 feet. No. 2 at 190 feet,. 
ind No. 3, 270 feet, besides intermediate levels at 210 and 236 feet. 

At the No. 1 level there is a cross-cut to the south 105 feet to cut a lode from 3 to 5 feet wide^ 
"unning east and west. A little stoping bas been done on this, and three winzes have been sunk. 
This lode is driven upon to the east 86 feet. These particulars are from a plan given to me by the 
Mining Manager, Mr. A. Tarrant ; the level, being dammed full of water, was inaccessible. 
North of the shaft is a cross-cut 88 feet in length, through disturbed countrv, with occasional strings 
ind bunches of quartz. At 78 feet from the shaft an irregular break in the country was followed 
north-westerly for 40 feet ; 24 feet in this met with a sort of lode-channel running a little north of 
*ast, which may be Bain and Richards* reef. I do not think, however, that the cross-cut has gone 
far enough north to be into undisturbed country, and it seems quite possible that Bain and Richards' 
reef is still ahead of it. No ore of value appears to have been got in this level. The country south 
(rf* the shaft lies in* very flat beds, and appears Httle disturbed, but it seems very probable that all the 
north cross-cut is in a wide lode "formation," which at this point carries little quartz. It probably 
is due to the shattering of the country in the acute angle between the Golden Point and Bain and 
Richards' reef. 

In sinking the shaft at 1 10 feet down, a big " formation** carrying a good deal of quartz was 
cut, and at 145 feet the Golden Point reef was met with 2 inches to 8 inches wide, carrying gold. 
At 190 feet a cross-cut was driven north 75 feet, and passed through a hard " formation" carrying 
several veins of quartz for 37 feet, then got into more settled country, which still carries numerous 
[{uartz leaders. A cross-course running W.N.W. was met with 13 feet from the shaft, dipping to 
the north about 80° ; this heaves the lode about 10 feet north, but is probably only a local displace- 
ment in the " formation." Some good stone was got in this level, but the quartz was in short 
>locks and irregular bunches, very difficult to follow, smooth divisional planes occurring plentifully, 
md faulting the stone in a most perplexing manner. In the intermediate levels at 210 and 236 
"eet the principal body of stone is on the course of the Golden Point lode, and at 236 feet it was a 
ine large body of good quartz, but there were also several veins of stone carrying gold running in 
ither directions without regularity. 

At the 270 feet level a cross-cut was driven south 70 feet through hard black slate, much 
wisted at times, which is still very probably in the shattered zone or ''formation." The lode at 
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this level was still very irregular in shape and bloeky in character. The main portion of it is cut at 
26 feet from the shaft in the north cross-cut. This went north in all about 75 feet, and at 72 feet 
struck a hard wall. Between this and the lode the rock was fuU of quartz-leaders. The wall has 
been followed N.E. 48 feet and S.W. 13 feet ; there is about 3 feet of broken lode-matter on it 
and a little gold. Its strike corresponds better with that of the Golden Point lode than with Bain 
and Richards'. 

At 329 feet in the shaft a leader cut close to the shaft in the south cross-cut at 270 feet cam^ 
in carrying payable gold, and at 345 feet, when I last visited the mine, there was in the bottom of 
the shaft From two to three feet of lode-matter with one foot of payable stone. This is quite in the 
foot-wall of the stone worked at the 270 feet level, which is north of the shaft. 

Owing to the very irregular distribution of the quartz this has been a very difficult mine to 
work, especially at first, when the amount of work done was not enough to show the true character 
of the occurrence. It is now pretty clear that here we have a wide zone of shattered country in 
the irregularly shaped fissures of which quartz has formed, consequently ore may be found any- 
where between the main walls of the shattered zone, and a great deal of cross-cutting through it 
becomes necessary. The country being hard strong slate and sandstone has not been crushed into 
mullock as in parts of the New Pinafore and Volunteer " formations," but shows the effect of the 
displacements that have gone on by the irregular jumbled manner in which the blocks of rock are 
disposed, and the frequentiv contorted stratification of the slates. A continual dripping of water 
all over the mine also testifies to the shattered condition of the rock. 

Not having examined the workings of the old Golden Point mine, which have been shut down 
for some years, I am unable to say if it also presents the characteristics of a shattered zone '* for- 
mation," but, judging from the way the levels branch to the northward on the plan of the 100 feet 
level of the mine, it seems probable that it did to some extent. The quartz body, however, ap]jears 
to have been much better defined than in the present workings. 

It seems most likely that the Golden Point lode is a cross lode between Bain and Richards* 
reef and the Australasian reef, both of which have the normal strike. 

The work in progress from the Golden Point No. 1 mine in Section 143-93g should do much 
to throw light on this question. The writer's opinion is that it is unlikely that the cross lode will 
extend far past the lines of the normal lodes on the north and south of it. 

The policy of the management of the present mine has been to keep sinking on the known chute 
of ore near the shaft, in the belief that the lode will become a more defined body of quartz iu depth. 
This improvement is very probable, and the way in which the quartz has made stronger and 
stronger at each lower level is very encouraging. While thoroughly commending the policy of 
sinking, and giving great credit to the mining manager for the able manner in which he has followed 
the quartz in a peculiarly perplexing mine, it nevertheless seems to me that extension of f he upper 
levels is also very desirable and advisable, and that the " formation" should be cut across in several 
places from wall to wall into plainly solid and undisturbed country. The quartz in this mine has 
been of very good quality, some of it among the richest ever found on the field, and the prospects 
of it are, in my opinion, very good if systema^c opening of the ground is persisted in. It is very 
likely that in depth the " formation*' may make into a much more defined lode. It seems especially 
advisable to try to find the junctions of the cross lode with the two east and west lines of reef to the 
north and south of it. 

The old Golden Point mine yielded gold to the value of £15,000. On 22nd October, 1896, 
the New Golden Point and Crown mine had given 1175 tons of quartz, which yielded in the mill 
1005 ozs. 11 dwts. 2 grs. of gold, worth £4020. On November 3, 1 have noted from press reports, 
another crushing of 215 tons of quartz yielded 204 ozs. 15 dwts. gold of value £816, and there 
have been later crushings of which I have no record. 

Australasian Reef, — The main shaft of the New Australasian Gold Mining Company, No 
Liability, is seen on the general plan in the north of Section 326-93g. Very little work has been 
done on this lode, and at the time of my survey the mine was shut down, Mr. W. H. Stubs, who 
was in charge, has kindly given me the following particulars : — " The surface workings consist of 
several small prospecting shafts, varying from 10 to 22 feet in depth, and in some places connected 
with each other. A small reef was discovered, and at times carried sufficient gold to warrant 
sinking a main shaft, which was accordingly done. The shaft, 9 ft. 6 in. x 3 ft. in., was sunk to 
a depth of 110 feet from surface, and a cross-cut put in at 100 feet, and driven 55 feet south. At 
45 feet the reef already referred to was met with, but was not more than 6 inches wide and of no 
value. The reef was then driven on in an easterly direction for a distance of 48 feet, and varied 
in width from 3 inches to 20 inches, and invariably carried a high percentage of pyrites. At the 
end of this level a rise was put through to one of the small prospecting shafts where the reef had 
already been cut, and, strange to say, with the exception of the capping of the lode, scarcely a 
"colour" of gold was obtained. The lode throughout the rise was of most promising appearance. 
Immediately under the " wash " that overlaid the reef some good prospects were obtained, the gold 
assuming a ragged appearance, and pieces weighing up to 10 grains being revealed." 

In Section 143-93o a number of prospecting shafts have been sunk nearly on the line of the 
Australasian reef, and also to the south of it, but, so far as I could learn, nothing of importance was 
^ut in any of them. 



XXIX 

JSrisbanf or Prince of Wales Line, — In the north-east portion of Section 1029-87g are seen 
Kwne old workings executed by the Brisbane Company, now long shut down. The main shaft is 
ud to have been 150 feet deep. The lode was very small, but contained nice-looking slickensided 
tone. One crushing from this lode is said to have given a payable return, but the vein was too 
onall to be worked profitably. In the north-west of Section 332^936 a vein was cut in a small 
irospecting shaft 25 feet deep, the width between the walls being four feet ; it was taken for the 
Pablier reef, but, according to the survey, seems more likely to be the Brisbane line. 

In Section 249-93g is shown on the plan the shaft known as the Duke of Argyll, about the 
lepth of which I have no information. Very little quartz is seen about the mouth of the shaft, so 
t is doubtful if a reef was cut ; it is situated nearly on the line joining the Brisbane and Prince of 
il'^ales workings. 

The last named workings are shown on Section 234-93g, and consist of one fairly deep shaft 
ind several smaller ones and trenches on the line of the lode. The only information I have as to 
his reef was kindly supplied to me in a letter dated 5th November, 1896, by Mr. G. Beedham, of 
Blobart : he says : — ^" About 17 years ago 10-acre Section 234-93G was opened by sinking a shaft 
iO feet, and 50 tons of stone were crushed at the Native Youth battery from a well-defined lode at 
lie (jO feet level, 5 feet wide, which gave 19 dwts. to the ton. At 75 feet a still better crushing was 
mken out. At 100 feet the lode was struck again, but broken up and impossible to get a crushing 
)ut on account of the great influx of water. The lode underlays south." 

Tnblier Line, — The main Tablier shaft is shown on the general plan a little south of the centre 
if Section 1029-87g ; it is said to be 100 feet deep ; a reef of 3 feet of quartz is said to have been 
truck, but no gold in it. Another shaft east of the creek is 70 feet deep and got a big lode, also of 
»o value. I have no further information about this mine, which has been shut down for some time. 
West of the shaft in the next section are several small shafts, in two of which a vein of quartz was 
eat. From the position on the plan it would seem likely that this vein connects the Brisbane and 
Tablier lodes. On Sections- 66-93o and 332-93g the Tablier lode is traced by a number of small 
shafts and trenches from the top of the spur in 66-93g to the flat gully in 332-93g. In this gully 
tbe alluvial matter was too deep for trenching on the reef. The latter has an underlay to the south, 
and in some of the trenches gave a little gold. 

Windermere and Monkland Ziiw. — Still going south we next come to a line of reef on which a 
^reat deal of shallow working has been done, and from which good gold-bearing stone can often be 
obtained, though only in very small quantity. The New Windermere G. M. Company's workings 
are shown on the general plan on Sections 1024-87g and 51-93g. The main shaft is nearly on the 
boundary between the two sections. It was full of water when I saw it, and I could not get 
pardculars of the workings. On the ridge in 51-93g several shafts up to 51 feet in depth have been 
tank, and some driving on the lode done. The vein of stone is very small, and underlays' to the 
iOQth. Near the N.E. corner of 51-93g is the old tunnel, now fallen in, of the East Windermere 
Company, in which large blocks of quartz appear to have been obtained, but I am not aware at 
what point in the tunnel these' were met with. According to the plan of the surface workings this 
UiDnel would require to be put in a long way, from 300 to 400 feet at least, to cut the Windermere 
lode. On the east side of Section 51-93g a great deal of trenching has been done, but the lode i* 
lost right of for a time. On the slope down from the Main Road gold-bearing stone from this lode 
is frequently picked up. The reef, however, appears to be only a small one, and the only hope for 
SQocessful working is that it may get larger in depth. It agrees so well in position with the 
Monkland line that there can be little question that the lodes are one and the same, and if so the 
&sore must be a fairly strong one, and there is consequently encouragement to believe that it will 
go down deep, and possibly get much larger. 

The Monkland reef is shown on Section 742-87g. The main shaft is 110 feet deep, with a 
level at 95 feet. The lode was cut by a cross-cut 43 feet north from the shaft, and was then 
Mowed east 5 feet and west 65 feet. No stoping was done, and the reef was very poor, if not quite 
lanren. This work was done by the last owners, the New Monkland G. M. Company. There are 
jeveral older workings from which gold was taken, and I am again indebted to Mr. W. H. Stubs 
for particulars. He says (7th November, 1896): — "On this mine a good deal of surface cross- 
catting has been done, and a fine solid body of stone uncovered for about 150 feet. Some years 
y) a main shaft was sunk 70 feet, the lode struck and proved to be very solid. Only a few feet 
driving was accomplished, and about 30 tons of stone brought to grass, but was supposed at that 
time to be too poor to crush. Several small shafts were sunk on the lode, which produced about 
100 tons of stone, the whole of which was crushed in small lots and yielded from 2^ dwts. to 
6 dwt8. per ton." 

Rifleman Lode, — Away to the west of the field on Section 187-93g a small lode has been cut 
on about the line of the Windermere reef, though it is hardly likely that they are identical. The 
workings on it are mostly very old, and I did not get any very certain information that gold had 
«ver been obtained. The lode appears to underlay to the north. The shaft sunk a few years ago 
hj the Rifleman Company seems to be about 50 feet deep, but is not now accessible for measure- 
inent. The lode seems small and unimportant, and is in very hard slate country. 



Reward Lode. — ^Towards the north-west of Section 1015-87g is the highest point on what v, 
known as Spedmen Hill, from the number of pieces of auriferous quartz that used to be hmi 
there. A great deal of trenching and shallow shaft-sinking has been done in this vidnity, whidb 
was one of the first places worked for auriferous quartz on the field, the discoverer of the Rewaril 
lode obtaining a reward of £3000 for finding a payable goldfield. The old workings on this lode 
outcrop are seen on the general plan a little north of the centre of Section 1015-876, and soatb of 
the Reward main shaft. The old workings are said to be from 70 to 100 feet deep, and underiar 
to the north. 70 tons of quartz are said to have given 140 ozs. gold. North of the main shaft ii| 
an underlay shaft 60 feet deep, on a vein underlaying to the north in whidi there was gold-beario 
quartz near surface. Another small lode underlaying north is seen in a small shaft west of the 
main one ; and still another lies about 68 feet south of the main lode. Two levels have beea 
opened from the main shaft at 108 feet and 250 feet. In the upper level a cross-cut was drifw 
north 159 feet, cutting veins of quartz at 6 feet, 66 feet, and 1 13 feet. The first one was followei 
east 16 feet and west 64 teet^ and the second driven upon for 40 feet to the westward. The firrf 
vein underlaid to the north, the other two to the south. At the bottom level the first lode was S 
feet from the shaft, and was followed east 23 feet and west 64 feet, the lode being from 2 inches to 
a foot in thickness. A rise was put up 46 feet, and the lode followed on the south side of the shaft. 
Here it contained gold, and some very rich stone was taken out, but proved to be only a small 
bunch. At 80 feet from the shaft, going still north, the cross-cut passed through 12 inches of qaartx 
and soft lode-matter dipping north, and at 160 feet some threads of quartz were cut. 

The lodes do not appear to fault the country, and resemble the Hit or Miss reef in many 
respects, being at times a mere divisional plane in the rock. As in the Hit or Miss, the best hope<» 
success appears to lie in sinking, but there is not a great deal of encouragement tx) do this. I am; 
not quite satisfied that the lode worked in the old days to the south of the shaft has yet been catia 
the later workings, and would recommend some cross-cutting to the south to make sure. 

In the north-east corner of Section 52-93g is the main shaft of the Research Company, but T 
did not find out the depth, or learn if a lode had been cut. I believe work was suspended before 
any cross-cutting was done. 

Both the southern Reward lode and the one next to be described, the Queen's Birthday line, 
are seen on the plan to bear towards the south of east, as if making towards the Land o* Cake» 
line of reef. It is rather probable that they are ofishoots from this major reef. 

Queens Birthday Lode. — This* is shown on the plan passing through the south boundary of 
Section 1015-87g, and apparently dividing into two branches, one of which runs into 18-9;}g aod 
the other into 1020-87g. No work was going on along this lode at the time of ray visit. 

The main Queen's Birthday shaft was 140 feet deep, and is near the south-west corner of 1015- 
87g, now owned by the Reward Company. A little driving is said to have been done to the east- 
ward on a soft " formation/' West of the shaft the lode has been traced across the Launoestoa 
road by a numl)er of prospecting shafls. It has also been cut to the eastward in some shallov 
shafts. In the north of Section 18-93g is another shaft sunk 80 feet deep by the Reward Coo- 
pany. At the 70 feet level they drove south 20 feet and cut the Queen's Birthday lode 3 inch» 
wide of quartz, but with no gold. They also drove 200 fieet north, but cut no recognizable lodea. 

The vein cut east of ttie shaft in Section 1020-87G is seen in some shallow trenches on sorfaee 
and seems small and of little consequence. 

Land o' Cakes Line of Reef, — This long line of lode may be traced with considerable certaintjr 
from the Mole Creek and Zeehan Prospecting Association shaft on Section 147-93g through the 
Admiral, Clansman, Kew Waverley, Land o' Cakes, Fortune of War, and Captain workings to 
the Launceston road, and then appears again in the old Bannockburn and Specimen Hill workings 
in the south of Section 18-93g. Still further east it is quite possible that the Pioneer Company'^ 
workings are on this line. The western workings on this lin§ are shown as fully as possible on the 
plan and sections of this and the Volunteer line of reef forwarded herewith, so it will not be 
necessary to fully describe the workings, except in the eastern portion, where no drawing of them 
has been given. 

The lode is usually a wide mullocky "formation," showing numerous signs of repeated move-* 
ment of the.walls. It is very probable that both this and \\\e adjoining Volunteer reef shoald 
lie regarded as a main fault in the country. They will probably be found ultimately to be connected 
by numerous cross-fissures. 

lUole Creek and Zeehan Mine, Section 147-93g. — The main shaft is down 100 feet, and a lefd 
is opened out at 05 feet. The lode was cut in the shaft at about 80 feet underlying south, and the 
footwall came in in the bottom of the shaft. A cross-cut was put in to the south 10 feet, and then 
a drive was made eastward on the hanging-wall a distance of about 30 feet. The " formation *' was 
10 feet wide of mullock and rubbly quartz. A few "colours" of gold are said to have been got by 
vanning, but nothing at all approaching payable stone. Tlie walls were smooth and pretty regular. 
Two other shafts shown on the plan near the main one were each 30 feet deep, and cut the 
"formation," in which it was stated there was a little gold. The mine had been shut down for some 
time when I saw it. 



Sections 60-93G and 62-93o. — Id these the lode is seen to have divided into two branches^ 
(now a as the Admiral North and South lodes. The south lode has been cut by the shaft and trenches 
kown on the plan, and is a wide rubbly "formation," in which little or no gold has been found, 
fhe working on the north lode also are shown on the drawings, but have been of no importance 
p either of these Sections. The north branch appears to die out going westward. 

Section 1016-87g. — In these, known as the Clansman workings, the south lode has only been 
It in one or two small shafts, and has been of no ralue. The north lode has been traced through 
be section by a succession of shafts. In the underlay shaft it was a bigmuUocky "formation" oyer 
2 feet wide, but had no gold. There was a little gold in the shafts to the west of this, but nothing 
lyable. ♦ East of the main shaft gold was taken from the Peden P. A. prospecting shaft, 175 tons 
elding 10 dwts. of gold to the ton. The Peden P. A. whip-shaft east of the prospecting shaft 
ive 20 tons of quartz which gave jijold at the rate of 12 dwts. per ton. 

Section 53-93g. — At the 180 feet level of the Caledonia main shaft the cross-cut north cut the 
de, well defined but with the wall running a little to the south of east : this might perhaps be due 
> a junction with the south lode of the Admiral and Clansman mines, which might be expected to 
in the north lode in this vicinity. In the 80 feet level going east the lode had no true walls and 
J quartz, but was only a mullocky " formation." Driving west they had to go 1 16 feet before any 
old was mot with. The best gold in the old Caledonia mine was got in the prospecting shaft 
Drth west of the main one, on a branch of the main lode^, 10 tons from this gave 24 ounces of 
old, and another crushing of 40 tons yielded at the rate of 9 dwts. 2 grs. to the ton. This branch 
f the lode was cut again further east in the New Waverley Company's prospecting shaft, which is 
ink 70 feet on the underlay ; near the surface there was a little gold in this. Lower down there 
as very little <[uartz, but from 6 to 18 inches of a " formation.'* This possibly also is the lode cut 
y the North Land o' Cakes Company in Section 180-93g in their workings from the Cakes 
tiaft. 

The workings from the New Waverley shaft are shown on the plan, with notes as to the 
ccurrence of gold at different points. Tne " formation " is very wide and mullocky, and the' 
uartz carrying gold is much shattered and disrupted. The quantity of gold raised from this mine 
I not great, though some very good ore was at times found in bunches. 

Section 59-93g. — The lode has been worked through this section from several shafts shown on 
he plans and sections. From the old Waverley whim shaft, 160 feet deep, several crushings were 
•ken out which gave 7 dwts. to 15 dwts. to the ton, the quartz vein being about two feet wide. In 
iie Land o' Cakes whip-shaft, 65 feet deep, the lode-matter was 10 feet wide, with 2 feet of pug 
ad quartz on the hanging-wall, carrying gold. The best mine on this line of reef was the Land o' 
Sakes, from which a large sum was paid in dividends ; the workings from the main shaft are shown 
m the plans and sections. The last owners, the New Land o' Cakes G. M. Company, sank the 
shaft to 400 feet, and drove a long cross-cut south at this level. They cut the Land o* Cakes lode 
and drove upon it, as shown in the plans, a good distance east and west, but the lode was valueless. 
It Was a wide "formation" composed of squeezed and shattered country and mulluck, with a more 
defined lode-channel carrying smooth polished walls and a little rubbly quartz. The cross-cut was 
driven south to cut the v olunteer line of lode, passing through somewhat disturbed country all the 
nay. At the 167 feet level the North Land o' Cakes Company drove a cross-cut north across the 
Iwundary from the old Land o' Cakes workings, and cut a parallel lode four feet wide, but there 
▼as no gold in it, and no driving was done. The machinery on the mine was not strong enough, 
and a new main shaft required, consequently the mine was shut down. Its record in the upper 
levels being a good one, it seems to be worth a thorough mining trial at greater depth still than 
lias yet been readied, and also at say 300 feet below the old run of gold. 

Section 124-93g. — The last owners of this section were the Fortune of War Company, who 
Mok a shaft near the western boundary, and cut a large mullocky lode " formation,'* but got no 
gold. Near surface there was some good stone in an old shaft a little further north. The deep 
«baft near the eastern side of the section is known as the Rob Roy shaft ; the foot-wall of the 
"formation" was cut in it about 70 feet down. At the bottom level, 200 feet, a cross-cut south had 
to be driven 180 feet before the haneing wall was reached, the " formation" being from 70 to 80 
feet wide. The drive east is along me footwall, where there was a little quartz. On the hanging- 
wall there was no quartz, only pug. No gold was got in this mine. Between this shaft and the 
Fortune of War shaft the lode is cut in some old shafts shown on the plan and section, but no gold 
was obtained. 

Section 49-93o —The Land o' Cake^ lode is traced into this section by means of some old 
shafts which cut the "formation," but found no gold in it. The Bannock shaft near the north- 
east corner of the section, is said to be 190 feet deep, and to have levels driven north from it at 
00 feet and 1 80 feet which did not cut any lode. This seems to be incorrect, for the Captain 
IJompany's long cross-cut has proved that the Land o' Cakes '' formation " exists almost at the 
iannock shaft, and the latter must have either passed through it or had it on the north side where 
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the cross-cats must have gone tlirough it. It is very slaty, however, and possibly was not recog.; 
nized as lode-matter. No gold had been got in this lode in the Captain cross-cut up to the time of 
my leaving the district, and I have not heard of any being found since. 

Section 18-93g. — ^The lode is next seen in the south part of Section 18-93g, where it appeanj 
to have two branches. The shaft on the south-west corner of the section was known as tiieJ 
Bannockburn shaft ; a mullocky '' formation " was cut in a cross-cut north from this. East of tb^l 
about 7 chains is the old Specimen Hill shaft, which is said to have been over 100 feet in depth. 
They are said to have driven 200 feet west from this shaft on a mullocky lode 12 feet thick. An 
old tunnel went in on this lode from the creek where it crosses the north boundary of Section 
20-93g, and between this and the shaft a good deal of gold is supposed to have been got. * A great 
deal of alluvial work has been done near the mouth of the tunnel, and it is said that the gold 
obtained was rough hackly reef gold. There must have been a good deal of gold got here for sa 
much work to have been done. The southern branch of the lode passes through the south-eastern 
corner of Section 18-93o. The Victory shaft, which was the deepest on it, is shown ontbegeuerd 
plan of the district, just south of the north boundary of Section 20-93g. 

From the old Specimen Hill tunnel a small lode has been traced nearly due east along the 
south boundary of Section 1020-87g as shown on the general plan, but seems small and not gold- 
bearing. It is probably only a branch from the main lode, which most likely follows much the line 
of the Specimen Gully. • 

Looking at the Land o' Cakes line from end to end it is seen to be usually a large mullockj 
lode without much quartz in it. Payable gold has been got in small patches in the Clansman and 
New Waverley mines and in the Specimen Hill workings, and there nas been one large block of 
good stone in the Land o' Cakes. On the whole, however, the line has proved a very poor one, 
the amount of work that has to be done to find the patches of stone being out of all proportion to 
their value. It must be said, however, that at the time the most of the work was done on it the 
character of the lode as a large " formation " was not always recognized, and there was not the 
amount of cross-cutting done that is necessary for such an occurrence, so it is possible good patches 
of stone have been narrowly missed. The line is, however, not any too promising as a mining 
venture. 

Pioneer* Reef. — Near the north-west angle of Section 276-93g the general plan shows a shaft 
sunk by the Pioneer Company on a line of reef traced by shallow trenches, which from its position 
may be connected with the Land o' Cakes line. Some of the quartz in the old workings is of 
rather fovourable character, but I have not heard of any gold having been got in it. The Pioneer 
shaft is 90 feet deep, and a cross-cut has been driven 17 feet south. 

About 4 chains to the south east along the spur there is another small quartz vein parallel to 
the above, with a small old shaft on it. 

Volunteer Line of Reef. — The principal mines on this lode are shown in some detail on the 
plans and sections herewith. It is one of the longest lines of lode on the field, having been traced 
from Section 53-93g on the west to the flat land at the head of the Back Creek Valley on the east. 
The gold-bearing portion has, however, been confined as yet to the Volunteer and West Volunteer 
mines, except for a small piece in the old Shamrock mine (now the East Volunteer) and a little io 
the Adjutant. 

The lode in Section 53-93g was first cut many years ago in a long prospecting trench dug from 
the Land o' Cakes line south to the top of the hill in Section 120-93g. A little gold is said to have 
been got in it, but most probably this was alluvial. The New Waverley Company sunk a shaft 50 
feet and drove north to cut the foot-wall : a little nice-looking quartz was got, but the " formation" 
was mostly soft lode-matter and mullock ; no gold was got. The formation is some 15 feet or more 
in width. 

In Section 59-93g this lode was again cut at the 400 feet level by the Land o' Cakes' south 
cross-cut at 397 feet from the shaft, and was driven across for 42 feet without getting the hanging- 
-wall. A good deal of water came from this " formation." They drove east on the foot- wall 20 feet 
on about two inches of quartz which carried no gold : west it was followed for 12 feet and the stone 
widened out to ten inches, not solid, however, and-carried a little gold. The influx of water pre- 
vented much prospecting. On the general plan the position of this reef is shown as if it outcropped 
on surface, allowance having been made for the underlay. 

In the north-east corner of Section 635-93g the general plan shows a tunnel driven by the 
California (4. M. Company, which is worth referring to at this point as it bears upon the question 
of the Volunteer lode going more to the south than its position as shown on the genersa plan. 
At 66 feet from the entrance a lode consisting of about 15 inches in thickness of soft mullock and 
rubbly quartz crosses the tunnel on a course N. ILP E. and dipping south 55°. It is small 
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and not gold-bearing, but has the normal strUce of the lodes of the district. The tunnel is 327 feet 
long ; it cuts two small slides running north-westerly and dipping to the south-west, but no more 
lodes are seen in it. The country strata strike N. 30° W. and dip to the S.W. about 40°. To go 
clear of the south end of this tunnel the Volunteer reef would have to bend a very great deal to 
the south, and though in the West Volunteer mine there is a branch going off to the south-west, I 
do not think that there can be any doubt that the '' formation *' in the Land o' Cakes cross-cut is 
the main lode. 

Captain Mine, Section 49-93g. — The workings of this mine are shown on the plan, and section 
of the Volunteer line. In the long cross-cut north the country passed through is all somewhat 
disturbed, the block of ground between two so closely adjacent lines of faulting as the Volunteer 
and Land o' Cakes lodes being naturally much shaken. At 119 feet from the shaft the hanging- 
wall of a large "formation " was cut dipping south 65°, and was driven on to the west for 17 feet, 
Between this and the shaft the country is still a good deal disturbed, as if there were another lode 
still south of the shaft, and as lode-matter was cut in the Central Volunteer main shaft in Section- 
1 14-93g, it is very probable that there is one to be found by cross-cutting south fn»m the Captain 
shaft. It may be the branch seen in the West Volunteer and West Volunteer Extended. The 
"formation" in the Captain north cross-cut proved to be 123 feet wide, and the foot-wall was fairly 
well defined and smooth, of hard laminated sandstone, llie wall was followed east and west as 
shown on the plans, but gave little quartz and no gold. The mass of rock between the main walls 
was much broken and jumbled mullock, slate, and sandstone. 

At 421 feet a small lode was cut running east and west, consisting of from 3 to 18 inches or 
soft material with smooth walls, underlaying about 1 in 1 to the south. This seems likely to be 
the reef at the head of the West Volunteer dam in Section 22-93g, known as the Cadet reef^ 
which is due to be met with about this point. If so the Cadet line would appeal* to be a cross 
fissure connecting the Land o' Cakes and Volunteer lodes. In the *' Examiner " of 15th 
December, 1896, I note that the total length of the Captain cross-cut is 619 feet, and that the 
Land o' Cakes "formation" turned out to be 78 feet in width from hanguig- wall to foot-wall. 
On the foot-wall there was 15 inches of quartz, but no gold. 

Central Volunteer Mine and California Mine — The main shaft of the first-named of these 
is shown on the general plan towards the north-west corner of Section 1 14-93g, and that of the 
latter in the centre of Section 154-93g. Some black polished slate (lode-slate) and quartz were got 
in the bottom of the Central Volunteer shaft, evidently a lode " formation" of some sort, but 1 am 
not aware of any lode-matter having been found in the California shaft. Both mines were shut 
down at the time of my survey, and 1 did not obtain particulars of what was done in them. I have 
not heard of any driving having been done. The shafts were sunk to cut the underlay of the 
Volunteer lode. 

West Volunteer JExlendefl Mine, — The main shaft of this mine is close to the south boundary 
of Section 22-93g. The line of small shafts shown on the general plan to the east of the shaft are 
shallow pros])ectiug shafts in which nothing was found, except in the one near the middle of the 
eastern boundary of the section. This was 65 feet deep ; at 55 feet they drove south five feet and 
cut a lode two fleet wide with no gold in it, which had been already seen in the shaft higher up. As 
shown on the general plan this is exactly on the line of the main Volunteer lode. Still further 
north, at the head of the WoRt Volunteer dam, a shaft was eunk on a lode about 2 feet wide, 
known as the Cadet lode, which has been already referred to in speaking of the Captain mine. 

The West Extended Volunteer Company very pluckily decided to test the existence of the 
lode at deep levels first, and did not open out from the shaft till a depth of 750 feet had been 
obtained. They then drove a crosscut south and struck what is undoubtedly the main Volunteer 
lode 27 feet from the shaft. The cross-cut was extended further, but did not cut through the 
•* formation" to the main foot-wall. The hanging-wall was followed east and west as shown on the 
plan of the mine, but did not yield any gold-bearing quartz. The wall-rock is very solid well- 
stratified sandstone and slate. At the time of my visit the main foot- wall had not been cut, though 
there was a very distinct foot-wall to the lode-matter on the main hanging-wall. The cross-cut 
should be extended right through the "formation," as the most of the Volunteer Company's gold 
has been on the foot-wall. Owing, however, to the work in the West Volunteer having shown that 
a branch of gold-bearing stone ran across the *' formation " into the hanging-wall, the West 
Extended Company next determined to crosscut south from their shaft, and did so, cutting two small 
lodes fay so doing. The first was very small, only two to six inches of quartz and soft lode-matter 
with smooth walls, and does not fault the couniry strata. It dipped south 78 ', and was found 
48 feet south of the side of the shaft. At 107 feet in another small lode was found which 
corresponds very well with the lode worked by the West Volunteer Company ; this has been 
followed east and west as shown on the plans, but remained very small, and did not carry gold. 
The walls are smooth and well-defined, and underlay south about 1 in 3. The stratified country, 
which here dips W.S.W. 24^^, is not perceptibly faulted by this lode. In the west end when I last 
saw it the lode was much stronger than in the east face. 

The work at the deep level turning out so unfortunately, a start has since been made at the 
400 feet level. 
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The West Extended Volunteer shaft is a good one, and in a very suitable position for provin 
the Volunteer lode at still deeper levels. 

West Volunteer Mine^ Section 810-87g. — ^The workings of this mine are shown better bv tl 
plans than by verbal description. On the general plan of the district the new main shaft is sei 
near the south boundary of the section, and the old main shaft further north. I 

Looking at the plans of this mine and the adjacent Volunteer workings, it is seen that t 
levels in the West Volunteer bend away to the south from the line of the workings in the nei;: 
bouring mine. This appears t9 be due to a peculiar feature in the reef which it has required 
great deal of work to elucidate, but which seems now fairly well recognizable, viz. — that the lar 
Volunteer "formation," has sent off a branch to the south which has gradually made its way ii 
solid country and very possibly dies out to the westward. In the lowest levels of the West Volunt( 
the lode seems to pinch and become quite a small fracture in the rock, hardly at all faultin^;^ t 
country strata, becoming the small break seen in the West Extended Volunteer levels south of t 
shaft. Where it joins the main Volunteer lode, however, it becomes a strong reef and apj)ears 
fault the strata. In the Volunteer workings it has been proved by numerous cross-cuts that t 
reef worked is only a vein on the foot- wall of a large "formation," often 20 to even 60 or more t 
wide. In the No. 6 level of the Volunteer a cross-cut almost on the boundary between the t 
mines has gone in over 70 feet a sort of hanging-wall is met with in this at 37 feet south of 
reef worked in the level, and all the rock between is much shattered and disturbed. Even past 
hanging-wa 11, which is a smooth friction plane dipping rather flatter than 1 in I to the south the coun 
is still disturbed, and when I saw it there was no certainty that the true hanging-wall of the shatte 
zone forming the lode " formation *' had been reached. In the No. 4 level of the Volunteer the 
wras found as usual on the foot-wall of the " formation " ; but following this wall to the westward 
turned a little to the north, and the gold was lost. Later on, when gold had been worked nearly to 
boundary by the West Volunteer, it was seen by the plans that the levels did not meet one another 
they might have been expected to do, and a cross-cut south was put in by the Volunteer Conipa 
on the boundary, which cut the vein of gold-bearing stone worked in the neighbouring mine 32 fi 
away from the foot-wall. Between the two there was curly slate, squeezed and contorted, 
mullock, " formation " stuff' in short. The Volunteer Company then worked the vein east, 
came out on the level at the point \vhere they had lost the gold. Here the gold-bearing stone 
passed across the " formation " from the foot-wall to the hanging-wall. The West Volunteer 
has all been on this lode, on the hanging-wall side of the main " formation.'' In this mine, h 
«ver» it sppnam to beeome qaite a separate lode, the country between it and the foot-wall 1 
becoming less and less disturbed going westward. As remarked above, also, it becomes very sm 
4ind seems to be dying out. It would seem, therefore, that the great fracture in the earth formi 
the Volunteer "formation" has become wide at about the boundary between the two mines, 
then thrown off a branch on the line of the hanging-wall, and broken back on to the foot- 
which is then a comparatively narrow fissure for some time, but widens out again to the la 
" formations " seen in the Captain and Land o' Cakes mines. In the West Volunteer the foot- 
branch Ls seen at No. 3 level in the chamber south of the old main shaft, and has been driven u 
to the westward. It is a distinct strong lode, but not gold-bearing at this point. The counir] 
•between it and the hanging-wall lode is a little disturbed in the No. 3 cross-cut, but very little in til 
one from the No. 4 level to the same foot-wall lode. Eastward, towards the junction of the lodl 
in the Volunteer Mine, the intervening country becomes more and more shattered, and shows moi 
and more clearly the effects of the rock movements. The lode in the chamber at N6. 3 level of tl 
West Volunteer has been called the " Cadet" lode, and in the sense that the latter is probably m 
offshoot from the main Volunteer line, this may be fairly correctly said; but the present writer hi 
no doubt whatever of its identity with the foot-wall stone of the Volunteer Mine and the so 
^'formation" cut north of the West Extended Volunteer shaft at the bottom level. On d 
general plan of the district the line of lode is laid down, making due allowance for underlay, as ' 
would outcrop at surface, and the identity of these lodes is unmistakable. 

The longitudinal section shows the ground stoped out by the West Volunteer Company, whk 
is practically all the known gold-bearing portion up to the present. The mine has unfortunatd 
found the limits of this patch of good ore, and is prospecting for more. Owing to the fact that tl 
gold-bearing hanging-wall lode will underlay out of the Company's hands into the Sectic 
immediately to the south, there is little inducemenl for the present owners to sink the shaft deepe 
and their best hope seems to lie in finding gold on the foot- wall lode, which is by no means impossifa 
or unlikely. 

The West Vc)lunteer mine had crushed, up to the time of my leaving the District, 2589 to 
of quartz for 11,252 ozs. of standard gold, and had paid in dividends £22,750. 

Volunteer Aline, Section 834-87g. — As explained above, this mine is upon a large " formation 
on the foot-wall of which is a more defined lode which has proved payably gold-bearing, and be< 
stoped out as shown on the longitudinal section. In the first part of this Report it has be< 
explained also that the quartz is often very thoroughly slickensided, and has at times been toi 
asunder and dislocated by movements of tlie walls. The blank seen on the Section at No. 2 lei 
is probably owing to a fault in the reef itself due to such movements. 
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The No. 8 or 626 feet level shows in parts a nice lode, but there was little gold in it. Below 
this level the Company have put down a deep winze or underlay shaft for a distance now over 400 
feet, and intend prospecting at low levels from it. The mine has a splendid record, having crushed, 
to 30th June, 1896, 10,486 tons of quartz for 27,764 ozs. 5 dwts. of gold, worth £109,092 1*. llrf., 
from which dividends were paid in all £60,625. It is altogether improbable that the gold taken 
oat is the whole amount in the reef, and I have no doubt that it will be found again if prospecting at 
]ower levels is assiduouslv carried on. 

East Volunteer^ Section 81 1-87g. — ^This mine was worked many years ago under the name of the 
Shamrock, and yielded a good deal of gold. This gave out after a time, and the mine was abandoned. 
It will be seen from the section that the drive west at the bottom level of the Shamrock was almost 
apon the Volunteer chute of gold, and would have probably cut it if continued a short distance 
further. The East Volunteer Company have been very unlucky ; they have done a large amount 
of prospecting along the reef, as shown on the plans and sections, but have got no gold. There is a 
large, often good-looking, reef on the foot- wall with a wide " formation " between it and the main 
hanging-wall, but on neither wail has any gold been found, and operations have been suspended. 

In the present state of the mines on this Volunteer line, all down a considerable depth and all 
now re(|uiring considerable capital for further development, it is advisable for the companies 
interested to agree to an amalgamation, by which all the mines might be tested in depth from one 
main shaft. The West Extended Volunteer shaft is the deepest, but, dealing now only with the 
properties of the West Extended Volunteer, West Volunteer, Volunteer, and East Volunteer 
Companies, the West Volunteer new shaft is the most central. It appears to me that a company 
to work all these mines in conjunction would be a first-class mining venture. 

Adjutant Mine, Section 876-87g. — In this mine also the lode was a big " formation," with more 
defined lode-matter on the main walls. A rich little patch of gold was got at the upper level, from 
the northern shaft, but nothing more, and the mine was closed down after the work shown on the 
plans had been done. From these it is seen that this mine cannot yet be said to have been 
thoroughly tested. 

Colonel Mine, Section 164-93g. — The lode is traced through this section by surface trenches, 
and a main shafi has been sunk as shown on the general plan of the District, but no work worth 
mentioning was done from it. It was put down 257 feet, and about 15 feet from the bottom cut a 
hard foot- wall. Above this '' formation '* material was passed through, so the lode appears here still 
to be a wide shattered zone. 

Marshal Mine, Section 141 -93g. — ^llie workings of this mine consist of a main shaft and a 
smaller shaft, both of which were full of water when I saw them. A rubbly quartz lode is cut in 
the small shaft and in a trench to the north of the main shaft. 

From this point the Volunteer reef appeal's to divide into two separate branches. The northern 
one is traced by trenches through Section 170-930 where shown on the general plan through the 
S.E. angle of 240J'93g and S.VV. angle of 220-93g, where there is a small stiaft sunk by the 
Artillery P. A., and is cut in trenches again in Section 184-93g. It is said to have been cut again 
near the westernmost point of Broad's farm at the head of Back Creek* I did not learn that any 
gold had been got in any of these outcrops. The southern branch is seen in Section 575-93g where 
it has been cut by a number of shafts and trenches, but not, I believe, been proved gold-bearing. 
Two other small lodes shown on Section 575-93g on the general plan are probably connected with 
4he main line. A Uttle alluvial gold is found near these reefs, but so far as 1 could find they have 
not themselves been proved of any value. 

Taking the Volunteer line of lode throughout its length, it is seen that the gold in it has been 
practically confined to the Volunteer and West Volunteer mines, but also that very few of the other 
mines upon it have opened any large extent of the reef. It is of interest, as bearing on the theory 
that the gold in Lefroy is confined to one narrow zone, to note that the Volunteer chute of ore is 
not nearly opposite the Land o' Cakes one in the adjacent and parallel lode, but, on the contrary, 
there is a long distance between them. 

To the south of the south-eastern angle of Section 56-93g a small tunnel is shown on the 
general plan running somewhat east of south. This has been put in a distance of 250 feet, and has 
some seven small quartz veins from 14 to 8 inches wide, running from N. 25^ E. to N. 40° E., and 
some underlaying to the north, others to the south. Near the face there is another leader which 
might prove of more importance ; it is from 6 to 12 inches wide, and runs N. 80° E., or on about 
the normal strike of the auriferous veins of the field. It is more like a lode in its character than 
the other leaders, but has not been driven along. 

Corporal Shaft, Section 193-93o. — No work was in progress on this section when I visited 
it. There are several trenches about the ground, but I could see no reef in any of them. The shaft 
is about 40 feet deep. I could not see any lode-matter about it tu show that a reef had been cut. 



Bugler Reef^ Section ]d3-93o. — ^Tlib is a small reef on which but little work has been done 
further than trenching on surface. The main shaft is 127 J feet deep. It is the one &rthest to the 
west on the general plan. The lowest level is fit 115 feet ; driving south the lode was cut 5 feet 
from the shaft, and the cross-cut was continued for 40 feet. At 72 feet there is another level, and 
the lode is followed for 30 feet to the east. At 60 feet there is another ch*ive, and some stopittg 
has been done to surfiice for from 30 to 40 feet east and about 35 feet west. Two prospecting 
shafts east of the main shaft are down G3 feet and 40 feet. The lode is a small one, but has been 
gold-bearing in parts, and is traceable eastwards into Section 146-93o. 

West from the Bugler workings on about the line of this reef a shaft has been sunk some 50 
feet or more, close to the Launceston road. No work was going on wlieii I visited this, but I 
understand that a small vein of quartz has been found in it, which may be the Bugler reef; it was 
nothing of consequence. 

North-east from this shaft a small tunnel, known as the Wealth of Nations tunnel, is shown 
oil the general plan ; it is not on a lode at all, but on a small sharp anticlinal bend in the strata, 
which gnidually flattens out and becomes invisible. 

Orlando Reef^ Section 963-87g. — A little north of the Orlando main shaft shown on the general ' 
plan are two small old shafts, formerly known as the Rose and Thistle shafts, the former being the 
eastern one. Another old whim shaft is seen to the north-east. I have no particulars of the work 
done from these shafts or from the Orlando main shaft, which was not at work at the time of my 
survey. Some good gold has been ^ot from this reef, the stone carrying also a good deal of 
stibnite. The creeks to the south of this reef carry some gold, and have been worked in places. 

Enterprise Reef^ Section 34^5-930. — This is another small gold-bearing reef, formerly known 
as the Josephine, about which I have not been able to get definite particulars. The lode is cut by 
some fairly deep shafts and a tunnel, and some fairly good stone is stated to have been raised from 
it. The workings had been abandoned for some time when I visited the ground. 

Wanderer and Londonderry lierf, Section 1 60-93g and Eastward, — This is also a gold-bearing 
lode, and in the Wanderer mine large lumps of auriferous stibnite were secured. The workings on 
Section 160-93g have long been shut down, but at the time of my visit a shaft was being sunk by 
the Londonderry Company on the north boundary of Section 238-93g, to the north of whidi the 
lode had been traced by trenching as shown on the general plan. The shaft was down 49 feet and 
driving was in progress, a cross-cut north being in 18 feet. Shortly afterwards I heard that a large 
mullocky '' formation " had been cut, and that work was suspended on account of a heavy influx of 
water. This line of reef seems to be larger and stronger than any of the others south of the 
Volunteer line, and deserves to be tested more thoroughly. Really very little is yet known about 
it, but it has been gold-bearing in parts. 

To the north and west of the north-west corner of Section 286-93g the general plan shows two 
small veins of quartz on which some trenching has been done. The more southerly workings are 
on a very small but fairly well defined vein, which has been very rich in places. About half a mile 
north-east from these workings another small lode has been cut and trenched upon by the Dean 
P. A., but I have not heard that any gold was got. These little lodes all may have some con- 
nection with the Wanderer or Enterprise lines, and the intervening country should be worth 
prospecting. 

Vidette Reef, — In the south-east corner of the field several reefs are shown on the general 
plan in the vicinity of the old Native Industry mine. About half way between Sections 131-93o 
and 839-87a is the Vidette lode, on which several small shafts have been sunk. It is a fairly strong 
lode up to three feet thick, but no gold has been found in it that I could hear of. Alluvial gold 
has been found in the vicinity, one beavyish piece being got near the reef. I have already pointed 
out the reasons why alluvial gold in this field need not necessarily come from reefs close to where it 
is found, and in this instance there are traces of the old Back Creek lead for ten chains south of 
the Vidette line. 

Native Industry Reef now the New Industry. — Towards the south-east corner of Section 
839-87G is the Native Industry main shaft, 200 feet deep, and west of it are a multitude of small 
shafts some pretty deep sunk to look for the reef. Very little work has been done for some years 
past on this reef. At 100 feet in the main shaft a drive went west for 75 feet, and also for some 
distance to the eastward. At the 180 feet level they drove west 40 feet, but the reef became narrow 
and poor. There is a whip-shaft about four chains west of the main shaft 75 feet deep from which 
a good deal of driving was done. Some crusliings were raised from this shaft, one parcel of 15 cwt. 
giving 4dwts. of gold. Another shaft about 4 chains further west is 90 feet deep, and has cross- 
cuts south at 30 feet, and north at the bottom level. About 26 chains west of the N.W. angle of 
Section 322-93g, the general plan shows a lode which has been uncovered for the distance shown,, 
and which may be the Industry ree^*. It has not been proved to contain any gold. 



XXXVll 

Going eastward firom the maiD shaft the Industry lode appears to be heaved to the north, and 
has been traced through the N.W. aBgle of 253-93o across tne Piper road. The most easterly 
old shaft is said to have been 60 feet deep, and a ^^ood deal of work appears to have been doae. 
The Sentinel U. M. Company were sinking a shaft on the reef on the west side of the road when I 
last visited the mine, and had some gold-bearing stone in a small reef underlaying south. 

Sentinel Beef^ Section 253-93o. — A very small but gold-bearing vein, which was in places very 
rich, has been worked upon a little wh^re shown upon the plan. In the tunnel shown it was of no 
value. The main shaft is 84 feet de^ with a level at 74 feet going 1 10 feet north to the above 
leader, whieh was then followed 22 feet east and 25 feet west, but was small and valueless. On 
the hill in the east of the section a stronger lode is seen in several old trendies, and in Section 
399-93o an underlay shaft has been sunk on it 75 feet, following a wonderfully smooth sliokensided 
wall. The quartz is about 6 to 12 inches in width, and of kindly appearance, but contains no gold. 
This reef has probably been cut to the south of the Sentinel main shaft in some trenches shown on 
the plan. It is a strong, well defined reef, but so far not gold-bearing. 

Two more parallel veins of quartz have been cut by trenches near the north-east and south- 
east corners of bection 39d-936, but are not gold-bearing. 

This vicinity will doubtless attract prospectors at all times, as there are reefs with the normal^ 
strike, and occasionally gold is to be found in them, and very probably some better discovery will in 
time be made. 

Andersons Reefs, — These are not shown on the plan, being considerably flirther to the south- 
east, near the old Den alluvial field. They are worth referring to as showing that there are reefs 
still south of the Iiefroy field, with very much the same strike, a consideration that may assist in 
explaining the amount of alluvial gold found about the Den, and also perhaps account for some of 
the gold in the Lefroy and Back Creek deep leads, which may well have taken their rise in former 
times in this vicinity. 

The reefs are found on Crown Land to the west of John Anderson's and John Shepherd's 
purchased properties, and have been prospected mostly bv Mr. Anderson. There are two lodes, 
traced by several pits and trenches for some 300 to 400 feet in length : they are nearly parallel, 
running from N. 53° E. to N. 68° E., and underlaying to the south. On the north lode a shaft has 
been sunk 63 feet, and at 57 feet a cross-cut was driven north 50 feet. On surface, in a deep 
cutting, the lode is seen to be about 2 feet thick of quartz, with broken country both above and 
below it, the thickness of the ''formation " not being clearly seen. The lode appears to be a trfte 
fissure lode, with smooth walls. Very little, if any, gold has been seen in either lode, but some 
gold has been got about the surface, and as the reefs have the normal Lefroy strike, and are in 
good sandstone and slate country, they are worth testing more thoroughly than it has hitherto been 
practicable for the prospector to accomplish unaided. 

Deep CrosS'Cutting of the Lefroy Field, — It has from time to time been proposed to prospect 
the Lefroy field at deep" levels by a long cross-cuf, at say 800 or 1000 feet, which would cut right 
across the field. With regard to this as a business proposition, I make no remark further than 
that it would probably be very difiicult to reconcile the numerous interests of the various lease- 
holders whose land would have to be passed through, but from a purely mining point of view the 
scheme pre^sents many admirable features. It would be a most excellent piece of prospecting, and 
might reveal other lodes w hose existence is not yet suspected, and it would allow of drainage by a 
central pumping station down to the level of the cross-cut. The proposal is a large one, however, 
as it would require about two miles of cross-cutting. From the Chums lode to the New Native 
Youth reef, on a line connecting the deep shafts of the New Ptnafore (central shaft) and New 
Native Youth, the distance is approximately 5000 feet, and from the Native Youth to the deep 
shaft of the West Extended Volunteer is in round numbers 6500 feet. A cross-cut on these lines 
would go through the best part of the field. The manner in which the lines of lode run parallel to 
one another across the field suggests some such scheme of deep-level cross-cutting as a natural and 
obvious consequence. 

Conclusion. 

In concluding this Report, I have again to regret that the circumstances under which it 
has been written have prevented me from completing plans of all the minen and describing 
the special features of each in detail. A large mass of data, collected with niucli trouble and 
expense of time, has had to be reduced to the smallest possible digest instead of being given in full, 
and there has been no possibility of looking up old records to get full particulars of old workings. 
One object of the survey was to acquire all the information possible about workings now closed down, 
in order that it might be put on an easily accessible record for future use. Every year it becomes 
more and more difficult to learn exactly what has been done and found in old abiiiidoned mines, and 
such are often re-opened after the lapse of years on the strength of fables as to what had been • 
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in them. The above account of the field shows how much information is still required 
can be a really thorough history of Lefroy mining, and I would suggest to i)ersons int 
district who are able to give particulars which I have been unable to gather, that tl 
doing a good work for the district if they would note them down and send them to the 
for record. 

Just at present the Lefroy field is in a state of great depression, and has fallen 
estimation on account of the failure of the principal mines to get gold ; but this has ha 
in the history of this field, as in that of many others, and things will doubtless take a 
better again. The great want of the mines is now capital for extensive prospecting ai 
-and it can be truly said that there are few prospecting ventures that promise better foi 
does the development of this field in depth. The gold \s ill doubtless be found again i 
as in others elsewhere that have passed through the same experience, and the record < 
good enough to warrant very sanguine hopes for its future when the lodes are more th 
extensively laid open from deep shafts. 

In the course of my survey it was necessary to ask a great many people to put 
some trouble to give information, and show me various features of the field, and I hav 
saying that everyone was most anxious and ready to give all assistance. 

I have the honor to be. 

Sir, 

Your obedient Servant, 

A. MONTGOMERY, 

The Secretary for Mines, Hobart. Late Geologica 
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REPORT ON THE SCAMANDER MINING DISTRICT IN 

APRIL, 1897. 



Mines Office^ Launceston, I5th Mat/, 1897. 
Sir, 

I HAVE the honor to submit the following Report of an examination made of the Mining 
Field in the vicinity of the Seamauder River, in pursuance of your instructions. 

The principal rocks of the district consist of slates and sandstones, frequently a good deal 
metamorphosed. Mo fossil evidence has, so far as 1 am aware, been found to prove their age, but 
they probably belong to the Lower Silurian series. Their general strike is approximately parallel 
to the Scamander Range, i.e. N. and S., and they dip at high angles to the west. Close to the 
Scamander Bridge they are penetrated by a belt of granite, which forms an anticlinal ridge, the 
sedimentary rocks dipping in opposite directions on either side. For some miles north and south 
along the coast they are overlain by Marine Tertiaries, which are also seen in isolated patches in 
other parts. 

The mines may be roughly divided into two groups, viz., those in the igneous rocks, as the old 
Scamander and Beulah Mines, and those in the sedimentary rocks, including the Eastern Pro- 
prietary and Yarmouth Mines ; but it is noticeable that whereas the lodes in the Eastern 
Proprietary and adjacent properties have a general strike of north west and dip to the south west, 
the Yarmouth lodes strike about north east and dip slightly to the south east. 

The only properties on which any work was being done at the time of my visit were those of 
the Elastern Proprietary Copper and Silver Mining Company and the Beulah Silver Mining 
Company^ and at the latter only by tributors. 

The former company holds an extensive property consisting of ten sections, 233-93m, 232-93m, 
57.93m, 56-93M, 370-93m, 228-93m, 229-93m, 2:30.93m, and 664.93m, which extend in a north- 
westerly direction from a point near the head of the right or East Arm of the Scamander River, 
distant by the river about five miles from the bridge. The total area is 474 acres, 160 acres of 
which, contained in Sections d6-93M and 57-93m, are held as reward claims for copper. The outcrop 
of the main lode can be traced with few breaks for over two miles in a north-westerly direction 
from the most southerly block, and consists chiefly of siliceous ferruginous matter showing no 
copper- bearing minerals to the naked eye, though I believe traces of copper can generally be 
obtained by analysis. In Section 57-93m a tunnel was driven 43 feet in a south.easterly direction in 
gossan assaying fairly well for silver, but with little or no copper, but, copper and iron pyrites and 
blende were obtained from a small prospecting shaft 15 feet deep sunk a little below the tunnel ; 
this shaft is now full of wlater. 

The main workings are on Section 56-93m, where a long tunnel has been driven along the lode, 
starting on the north side of a large creek running through the section in a north-easterly direction. 

The outcrop forms the crest of a ridge which rises some 600 feet above the level of the tunnel ; 
and at a point in Section 229-93m about 500 feet above the mouth of the tunnel there is a strong 
outcrop cutting the main lode at an angle of about 45 degrees, but apparently without faulting it. 

The point of intersection of the two lodes is, approximately, 40 chains horizontally from the 
mouth of the tunnel. The tunnel, starting at a point about 130 feet above sea level, has been 
driven a distance of 870 feet in a general north-westerly direction, and several good shoots of ore, 
I apparently dipping south, have been passed through. In the back of the tunnel the ores are mostly 
; oxidised, consisting of earthy black and red oxides and blue and green carbonates of copper, but 
' underfoot copper glanee prcxiominates, and this with copper pyrites will probably be the principal 
j ore below the water level. Copper glance or chalcocite when pure consists of 79*8 per cent, copper 
I and 20*2 per cent. sul))hur, but usually contains one or two per cent, of iron. The lode is a very 
! wide one, and the necessary precaution has been taken of dnving cross-cuts at intervals of 50 to 100 
i feet, which prove the lode formation to be from 20 to 40 feet wide, and some promising veins have 
* been cut carrying carbonates, oxides, and sulphides of copper. The bulk of the fonnation consists 
, of slaty lod«-matter much kaolinised, yielding a small per-centage of copper, but, from the nature 
I of the ores at this level, it does not admit of concentration. 
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At 440 feet from the entrance a strong body of ore was cut about 8 feet wide carrying copper- 
glance and tile ore (mixed oxides of copper and iron), and a winze was sunk to a depth 
of 85 feet, wbieh at the time of my visit was full of water to within about 12 feet of the tunnel 



xl 

level. Mr. Cameron, the mine manager, informed me that cross-cuts had been driven at 80 feet, 15 
feet W., and 19 feet E. in lode-matter all the way, but as the water became too heavy for baling 
an opening was made at 47 feet and cross-cuts at this depth showed the lode to be 39 feet wide. A 
drive was also put in south along the lode, and the ore stoped out to within a few feet of the tunnel. 

From this stope and from the ore obtained in driving the tunnel, about 120 tons of hand- 

?icked ore were sent away, returning an average of 28 per cent, copper and 17 ozs. silver per ton. 
*here are also about 300 tons of second-class ore at grass, which appear to have been very care- 
fuUy sampled, and assayed from 10 to 15 per cent, copper and 10 ozs. silver per ton. 

A few feet beyond the winze a rise was started to connect with the surface in about 200 feet 
for air. This was put up 136 feet. For the last 80 feet it carried little or no coppw, and, as the air 
in the end remains good, it has been discontinued for the present. 

The last cross-cuts were at 832 feet from the entrance, 24 feet east and 10 feet west, through 
slaty lode-matter impregnated with iron pyrites. The face at present shows similar material, with a 
good deal of kaolin, and on the hanging-wall is a thin vein carrying black oxide of copper. Some 
45 feet ahead of the present face, crystals of chloro-bromide of silver (embolite) are said to have 
been found in a trench on the surface, and the intention is to extend the tunnel under this point in 
the hopes of meetipg a rich shoot of ore. 

On the whole the prospects disclosed by the tunnel working are decidedly encouraging, but it 
is certain that before the mine can hope to produce regular supplies of ore, a main shaft will have to 
be sunk and equipped with machinery. A rough cart-road hAS been made from the tunnel to the 
landing at the head of the East Arm of the Scamander, and from here the ore hitherto sent away 
has been taken down to the bridge in boats : this necessitates a lot of re-haudling, and eventually t 
good cart-road or tramway will have to be made to connect with the main road. 

The other work done on this property consists in a few trenches across the outcrops of two 
parallel lodes in Section 370-93m, exposii^ some very promising looking gossan. One of theie 
outcrops can be traced on to the adjoining Section 341 -93m, locally known asLoane's Section, where 
a tunnel has been driven on the lode for about 100 feet in a north-westerly direction through 
alternate bands of slate and sandstone striking north and south. In the face of the tunnel there is 
a foot of good-looking gos^^an, with a bunch of ore consisting principally of arsenate of iron with t 
little copper pyrites. At the eitti-ance to the tunnel a shaft was suuk about 25 feet, but it was full 
of water, and I could not learn what the lode was like in the bottom. The lode has been cut again 
in several trenches higher up the hill, and in one of these, about 80 feet above the tunnel level, 
shows about one foot wide with well defined walls standing almost vertical and striking north-west. 
A sample from here assayed by Mr. Ward, Government Analyst, yielded 2*2 per cent, copper, 
1 dwt. 15 grs. gold, and 8 ozs. 9 dwts. 20 grs. silver per ton. 

Another strong gossany outcrop was seen on this Section, but no work has been done on it. 

Further north, on what is known as Cramp's Section, a shaft has been*sunk 100 feet, but it was 
inaccessible owing to water and bad air. So far as I could learn, no driving has been done from the 
bottom, but the ore on the top shows copper and iron pyrites, with stains of blue and greeu 
carbonates of copper. , 

North Scamander, — This Companv holds Sections 718-93m and 719-93m, situated to the south 
of the Eastern Proprietary tunnel. Tne only lode on which any work has been done, so far as I 
saw, was one exposed in the bed of a creek running in a deep rugged gully through Section 719-93M. 
A shaf^, which 1 was informed was 25 feet deep, was full of water at the time of my visit, as were 
also one or two trenches, and it was impossible to tell accurately the strike or width of the lode, 
which is evidently a very strong one. The ore at surface shows a dense mixture of blende, 
pvrites, and galena, with bunches of fairly pure coppier pyrites and strings of clean galena. In 
places there is a good deal of pyrrholite or magnetic pyrites, which had a sensible influence on the 
needle. The gangue is very hard and siliceous, and the lode-filling does not seem to be much 
oxidised or leached. A sample which I took of some of the blende and pyrites returned 6 per cent, 
of copper, Idwt. 15grs. of gold, and 5ozs. 15dwts. 12grs. silver per ton. This lode seems well 
worth further prospecting, but water is likely to prove troublesome. As, however, the ore is so 
little oxidised, a tunnel might be driven with advantage. 

On Section 353-93m a very strong outcrop is seen, and several trenches have been cut across it, 
in one of which I noticed a siliceous gossan formation about 6 feet wide. The outcrop can be traced 
to the top of the ridge about 530 feet above sea level. This hill offers very good facilities for 
tunnelling along the lode, thougJi it is probable that here, as in the Eastern Proprietary, the oxidised 
zone will extend to a considerable depth. 

Several other similar outcrops were seen on the adjacent sections, and there is evidently a wide 
belt of country traversed by a series of parallel lodes which, from the results obtained in the Eastern 



i^roprietaiy Mine, seem worth further prospecting. It is all open couatry, easily accessible, with an 
klmiirdaBt supply of good timber. 

The old Scamander Mine is situated on private property, about a quarter of a mile above the 
^mander Bridge on the south side of the river. It was started more than 1 1 years, and some high 
gppude ore was obtained assaying up to nearly 200 ozs. silver and 9- dwts. of gold per txxi, but it 
^ved very refi*actory« and the mine being situated so close to the river, the water was hisavy. 
A tunnel was driven about 200 feet to the oontact^f the igneous and sedimentary rocks, and several 
veins of quartz were cut which are said to have yielded rich silver ores. 

An underlay shaft was sunk n^ar the entrance of the tunnel, and higher up the hill a main 
engine shafk was sunk 130 feet deepv,but these were both inacessible owing to wat^. The ore at 
grass shows principally crystalline arsenical and iron pyrites, zinc blende with a little galena and 
€oppeff pyrites in a quartzose matrtsi . 

On the north side of the river, about three-quarters of a mile from the bridge, are situated th^ 
Beulah, South Beulah, and Scamander Bell mines. The granite has here weathered in situ to a 
very c(»i8iderahle depth, but in places large kerneb of undecomposed granite are met with, 
surrounded by decayed rpck. 

On the Beuleh (Section •)^71~93m, 80 acres), two kxfes have been worked from a series of shallow 
shsAa and trenches, and in one place ou the No. 2 or east lode a length of about two chains was stoped 
to the surface from a depth of about 40 ft. The lodes consist of iron-stained quartz, the silver being 
ckiefiy in the foi*m of chloride in cavities in the quartz. Where the quartz is more solid a good 
deal of pyrites occurs which is alsa said to assay well for silver and gold. The lodes vary in 
thickness from a few inches up to a foot, and as exposed in the upper workings seem to be striking 
a little east of north, and dip at angles of about 45^ to the east, but they are somewhat erratic. 
]No. 2 lode is about 200 ft. ea«t of No. I, and about 200 ft. east of No. 2 a main shaft was sunk to 
a depth i>f 110 ft. At this depth water was struck, but ouly rose a few feet, and at 100 ft. a cross- 
cut was started and driven 134 ft. west, but was discontinued after meeting some hai'd granite 
'* boulders " without cutting the lode. Except where these solid kernels occur, the ground is very 
soft, as may be judged from the fact that tlie main shaft, which is 9 ft. by 3 ft. 3 in. in the clear, was 
sunk for 14^. 6d. per ft., and the cross-cut driven for 7^. 6d. per ft., and it is a pity that this cross- 
cut was- not continued. At present the mine is in the hands of tributors, who are burrowing out 
the more easily accessible parts op to about 40 ft. in depth. Since the beginning of 1896 about 51 
tons of ore have been sent away, the average assays from which were 92| ozs. silver per ton, one 
lot of 6 cwt. going as high as 241 ozs. For these figures I am indebted to Mr. Gaunt, the Legal 
libaager of the Company. 

On the South Beulah (Section 648-93m, 40 acres) several shafts were sunk some years ago, 
bat very little driving was done. To the east of the Beulah are two Sections, 933-93m aud 934- 
93m, belonging to the Scamander Bell Company. A small vein of quartz and gossan is exposed in 
a trench, from which I broke specimens showing chloride of silver. A shaft was sunk 60 feet last 
year and a cross-cut driven 20 feet west, but not far enough to cut the lode. Large " boulders *' of 
undecomposed granite were encountered in sinking this shaft, considerably increasing the cost. The 
ore bodies at present exposed in these mines are small and patchy, and unless larger lodes are 
discovered by cross-cutting they will not pay to work when the solid granite is reached. 

Some three miles to the north of the Beulah is the property of the Yarmouth Proprietary 

Companv, which holds Sections 743-93m and 744-93m of 40 acres. A creek runs through the 

centre of the sections from west to east, in the bed of which three lodes have been cut running about 

north east. On what is known as No. 1 lode (the centre one of the three) a shaft was sunk close 

to the creek (which has been here diverted for some chains in length). This shaft is 37 feet deep, 

and an opening was made at 32 feet and a drive put in north east about 20 feet, the lode in the end 

being full width of the drive, but the water was too strong to cope with the windlass, and driving 

was discontinued. These particulars I obtained from Mr. Brooks, the late mining manager, as the 

shaft was full of water at the time of my visit. The stone at grass shows a highly siliceous matrix, 

carrying a large proportion of crystalline arsenical pyrites with strings and splashes of galena and 

copper pyrites, picked samples from which have assayed up to 14 dwts. gold and 40 ozs. silver 

per ton. 

This lode has also been cut in a trench on the north side of the creek, and shows about six 
inches of gossan, samples from which, Mr. Brooks informs me, had assayed 3 dwts. gold and 9 ozs. 
silver per ton. ' 

About two chains higher up the creek No. 2 lode has been cut in several trenches, and, as far 
as could be seen, is about two feet wide, carrying arsenical pyrites and a little copper pyrites with 
stains of malachite. A sample which I took from here yielded 1 dwt. 15grs. gold, 2 ozs. 15 dwts. 
12 grs. silver per ton, and 3*5 per cent, copper. 
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What is known as No. 3 lode is east of No. 2, but sufficient work has not been done to 
determine its strike or dip. A few pieces shot from the capping show an intensely siliceous* 
matrix, in which I noticed a little pyrites and blende. The country rock consists of slates and 
sandstones, in some places much indurated and altered to quartzite. 

On this and the adjoining sections several other outcrops were seen similar to those near the 
Eastern Proprietary, but no work worth mentioning has been done on them. These 
properties are very easily accessible, the Yarmouth Mine being only about half a mile from the 
main road, about 8 miles from St. Helen's. 

I also paid a hurried visit to the Silver Echo Mine, which, though not exactly in the Scamander 
District, is apparently on the same belt of country as the Eastern Proprietary Mine. It is situated 
to the north of Constable's Creek, about five miles from the town of St Helen's. This propertr 
has been taken up at different times for tin, gold, and silver, but very little work was done until it 
came into the hands of the present holders, Messrs. H. Gmnt and party, of St. Helen's, who have 
shown their faith in it by the work they have done. 

The workings are ^tuated on Section 330-93m, at about 350 feet above sea-level. A creek 
with steep hills on either side runs through the section from south to north, and along the bed of 
this a trench about six feet wide and four feet deep has been cut in a southerly direction for forty feet 
through a big quartz outcrop, which I judged to be about thirl v feet thick. The quartz again outcropg 
some distance up the hill on the west of the creek, and its st) ke is apparently about thirtv d^;reeB 
east of north. At a height of 750 feet above sea-level, or 400 feet above lode in the creek, on the 
eastern spur another outcrop of a gossany character is seen striking north west towards the present 
workings, and, Mr. Grant informed me, could be traced south east as far as Constable's Creek— 
about a mile and a half away. In the hope of cutting this lode a tunnel was started from the end 
of the trench and driven a total distance of 161 feet. In places the cleavages and joints in the 
schists show scales of native copper, but the lode was not cut, and it is probable that the junction is 
further north. Close to the mouth of the tunnel a shaft was sunk about fifteen feet on a large body 
of pyrrholite, which Mr. Grant informed me was giving way to cupriferous iron p3rrite8 in the 
bottom. A sample I took of the pyrrholite gave traces of gold and silver and 0* 1 per cent, copper. 
The main mass of this magnetic pyrites, though attractable by the magnet when powdered, does not 
affect the compass needle, but at one place there is a very decided deflection, the needle pointing due 
south. In the quartz are several smsdl veins carrying black and red oxides of copper, and there iB 
one vein about a foot wide of iron pyrites containing a little copper, a sample from which g^ve 
traces of gold and silver and 0*3 per cent, copper. 

The ore as at present exposed is mostly of low grade, but, with such a big formation, there is much 
encouragement for further prospecting by driving along and cross-cutting the lode in the hope of 
meeting richer veins and shoots of ore. The country rocks are similar to those in the neighbour- 
hood of the Eastern Proprietary Mine, and I noticed several indications of gossan outcrops. 

I have,&c. 

J. HARCOURT SMITH, B.A., 

Geological Surveyor^ 
The Secretary for Mines^ Hobart, 



EPORT ON THE MINERAL DISTRICT BETWEEN CORINNA 

AND WARATAH. 



Mines Office, Launceston, July 25thj 1897. 

I HAVE the honoar to present the following: preliminarj Report of an examination of the 
ineral district between Corinna and Waratah. The time at my disposal was much too short to 
low of anything but -a very hurried examination of such an extensive belt of country, and, us in a 
reat many cases no work was going on, and roost of the shafts were full of water, it was quite 
apossible to form a correct estimate of the prospective values of the different properties ; this Report 
ill therefore only deal with the district in a cursory way, and I hope to be able to make a more 
(tended examination at some future date. 

All the hydraulic sluicing companies formed to work the extensive deposits of auriferous gravel 
I the neighbourhood of Corinna have ceased sluicing operations, and I did not examine any of these 
roperties. A good deal of money has been spent in constructing water-races, &c., and as far I could 
idge in passing, a fair trial of the wash appears to have been made, but the results were very 
isappointing. At several of these claims one or two men are utilising the water brought in by the 
iraipanies, but I could not hear of any of them getting much gold. 

Arriving at Corinna on the evening of the 19th of May, I went next morning to see the 
avaffe River mine, which is best reached by going down the Pieman by boat for about two mile» 
nd tnenoe by track some two miles inland. The Savage River Company was originally formed ^» 
hydraulic sluicing company to work some of the alluvial terraces of the Savage River, but their 
perations were not successful, and attention is now being directed to underground prospecting. Two 
annels have been driven in a W.N.W direction. The lower one, at an elevation of about ISO feet 
kbove sea level, is over 300 feet long ; it passes through some feet of gravel into soft decomposed 
lates. Two small veins carrying oxides of iron and manganese were cut, which might contain 
liver and copper, but I do not know if they have been tried. On the hill above the tunnel there 
tre some large boulders of gossan, but nothing corresponding to these was met with in the tunnel,, 
nd it seems probable that thev have come from some formation higher up the hill. No. 2 tunnel,. 
Sfeet above No. 1, is 45 feet long, the country being similar to No. 1, with bands of quartzite. 
fative copper is said to have been found in the joints of the country in this tunnel, but I could not 
» any. Several small shafts have been sunk through the gravel up to 20 feet in depth, but I have 
information as to the quality of the '' wash.^' The prospects of this mine, as far as I could see, 
^ not very encouraging, though it is quite possible that there may be other surface indications 
hich I did not see. 

Lua/ Spur. — From the Nancy Landing, some four miles above Corinna, a track leads to the 
Qcy Spur, passing by the old Frenchman's Peak Hydraulic Company's workings. 

• 

The Lucy Spur Company spent a large sum in bringing in a water-race fifteen miles long from 
e Rocky River, and a good deal of sluicing was done. Some rich patches of gravel were found,. 
It were of very limited extent, and the bulk of the wash did not prove payable. The company 
IS a couple of men working in the southern portion of the property, about S.S.E. from the old 
orkings, and they are at present driving a small prospecting tunnel through soft sandstone striking 
orth and south, and underlaying to the east. Eighty feet above this another tunnel has been driven 
1 5 ft., in which several veins of rubbly quartz, containing copper pyrites and red and brown 
Kides of iron, were cut, which give very fair prospects of fine gold. These quartz veins occur in 
hat is probably the capping of a quartz porphyry dyke, containing gold more or less through it» 
itire width of about 38 ft., but not in payable quantities. These workings are on the eastern side 
* the ridge which runs through the property a little to the west of north. Good gold has been 
>tained from the creek on the eastern side, and from another creek running to the west good gold 
saidi to have been obtained up to where it cuts through the spur, to the north of the present 
:>rkings. The lower tunnel is about 220 ft. below the Lucy Spur water-race, which is said to 
ntain from 35 to 40 sluice-heads, so that ample power for crushing purposes would be available if 
yable gold were struck. 

From the Lucy Spur it is about six miles to the Rocky River, which is crossed a short distance 
*ove its junction with the Wbyte River. The largest gold nuggets yet found in Tasmania — one 
sighing 243 ounces — ^were obtained in the bed of the Rocky River a short distance above the 
nction, and good gold has also been obtained from the Whyte River. A little above the junction 
e latter makes two sharp bends, forming a loop, and a scheme was mooted some years ago to drive 
tunnel through the narrow ridge known as the " razor-back," and thus lay bare the bed of the river 
r. about three-quarters of a mite, but nothing came of it. 
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Tlie Rocky River Gold Mining Company. — Hold Sections 34-94, 35-94, 36-94, of 10 tcrei 
aMi Section 61-95 of 9 acres, situated between the Whyte and Rocky Itivers. The prindpil 
workings are about a quarter of a mile above the suspension bridge over the Whjte Rirer, whiek 
here runs nearly west. No. 1 tunnel, between 140 and 150 feet above the river, was driven MD 
feet, bearing south 35° east, and at 108 feet a cross-cut was put in over a hundred feet to the wiM 
without cutting anything of any value. From the end of the tunnel a cross-cut was driveg to db 
east, and at 45 feet No. 1 lode was cut, striking a little west of north ; this was driven od 30 ftrt 
south and 8 feet north, the lode in the south end being about 3 feet wide, consisting chiefly of na^. 
netite and iron pyrites ; in the north end the lode is broken and poor. At 90 feet from the flttslMil J 
No. 2 lode was cut and driven on 4 feet north and 86 feet south, the ore in the north end b<n|[ j 
about 18 inches, and in the south end 3 feet wide, very similar to No. 1 lode. The cross-cat mi;] 
continued to 360 feet without cutting any further ore bodies. The main country rock consists ^ j 
hornblende, talcose, and other crystalline schists striking nearly north and south and dipping at 
high angles to the east, but in the cross-cut to the east of the lodes a hard belt of hornblende gnw 
was cut. 

No. 2 tunnel, about 120 feet below No. 1, is 228 feet long, with several bends. At 105 feet t 
small formation was cut, which on driving south opened out considerably, and is probably identinl 
with No. 1 lode cut in the upper tunnel. As is usual with deposits of this kind, the ore appears to 
occur in lenticular masses. At 210 feet it had widened to about 8 feet, and at the time of my virit 
a winze was being sunk, but was only a few feet below the floqr of the tunnel. The ore is vey 
similar to what is seen in the upper tunnel, but contains more copper pyrites, and black oxide JT 
copper is also said to have been found. In places there is a great deal of calcite disseminatol' 
through the ore, and veins of calcite carrying bunches of clean copper pyrites are occasionally met 
with. 'In the face, as I saw it 264 feet from the flat sheet, there was about 6 inches of caldte and 
pyrites on the footwall and on the hanging-wall, the dark green schist was strongly impregnated . 
with iron pyrites in elongated particles with polished surfaces, pointing to great pressure ana sheariif 
action since they were deposited. One sample from this tunnel is said to nave yielded 1 oz. ISdwti^ 
gold per ton, 7 ozs. silver, and 5 per cent, copper, and a sample of 56 lbs. to have yielded at At 
rate of 18 dwts. gold per ton, but, to arrive at any estimate of the value of the property, systematie 
sampling and assaying is absolutely necessary. It is probable that rich secondary bunches of ore 
may be met with, but the success of the mine must depend on the value of the bulk of the ore. 

On the top of the ridge, 370 feet above the river, is a strong outcrop of magnetic iron. On 
the southern slope, 100 feet below the outcrop, a tunnel has been driven 102 feet in an easterly 
direction, the last 18 feet beino: through a gossan formation containing brown hematite, magnetite, 
and a little oxide of copper. This has a promising appearance, and could be easily prospected bjt 
tunnel at a deeper level towards the Rocky River. 

At present it costs five pounds (£5) per ton to pack ore from the mine to Corinna, but it should be 
done for very much less, although the first part of the track is certainly very steep, and in a terribk 
state. I hear that steps are about to be taken to construct a tramway down the Whyte River to 
some convenient point on the Pieman. This is the natural outlet for the district, and it is a greet 
pity that the entrance to the river is such a dangerous one. It id a splendid riyer, and once orer 
the bar there is deep water for some miles beyond Corinna. Before cons^ucting the tramway 'i 
would be advisable to send away a parcel of ten to twenty tons, to find out what the ore already 
exposed is likely to reahse in bulk. 

To the north east of the Rocky River Company's workings on Section 47-95, known u 
Hacket's Section, a formation has been cut carrying iron pyrites and a Uttle copper pyrites associated 
with magnetite, hematite, quartz asbestos in hornblende schist. A shaft about 10 feet deep has been 
sunk on the formation, which is about 4 feet wide at the top and about 2 feet in the bottom. A 
prospecting tunnel is being driven to intersect it at a depth of about 40 feet, and at the time of my ' 
visit the schist in the end was impregnated with pyrites, and a few feet more driving should proTe 
wliat the lode is like at this level. From the mouth of the tunnel the ground falls rapidly to the 
Whyte River, ofiering splendid facilities for testing at a lower level should the prospects revealed 
by the present tunnel warrant it. 

From the suspension bridge over the Whyte River the track is very rough and steep to the 
junction with the Corinna Road on Brown's Plains, the rise being about 750 feet in a mile and a 
half. Between the eight and the nine mile pegs from Corinna the ironstone formation is seen oat- 
cropping on the road, and on Section 886-93m some work was done several years ago by the Soath 
Savage River Company. Several trenches have been cut, exposing a strong formation consisting 
chiefly of magnetic and other oxides of iron, the country being metamorphic crystalline schists 
similar to those at the Rocky River. A shaft, now full of water, was sunk 60 feet, the ore at 
surface consisting of magnetite with a good deal of pyrites, talc, and asbestos, but I have no 
information as to assay values. The country is here covered with bauera and horizontal scrub, and 
a good deal of time was lost in unsuccessfully looking for another large pyrites formation said to 
have been cut lower down the creek. 
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To the east of the Sua th Savage are situated two sections, 1077«93m and 1078-9.)m, in the 
imes of Heaps andSimson. What is known as the Nine Mile Creek rans throagb the sections, 
id in working up the bed of this for gold a formation carrying copper pyrites was cut. A shaft 
W started close by the bed of the creek, but after sinking 30 feet the water became too strong. 
lus shaft bad been baled to a depth of about 16 feet from the surface at the time of my visit, and 
a examination of it showed a quartz formation about 3 feet wide carrying a little copper pyrites 
Qd carbonate of iron at the top, while just above the level of the water there is about 18 inches of 
lirly solid copper pyrites, samples from which are said to have given 28 per cent, copper, 8 dwts. 
old, and 10 ozs. silver per ton. The course of the lode is apparently N. 20^ W., the unaerlay at the 
up being to the west, but in the bottom it is said to be to the east towards the creek. Lower down 
D0 creek another shaft was sunk and a crosscut started for the lode, but work was suspended before- 
be lode was cut. No work was being done on this property, but the prospects are such as to deserve 
nnber attention. An effort should be made to trace the course of the lode by trenching : if, as 
e^ms probable, it is running parallel to ihe creek, water will prove very troublesome, and as the hills 
n either side are very steep it will be difficult to divert the course of the creek. The rise from the 
haft to the Corinna Koad is 6t»0 feet in about a mile. From this point the road was followed to the 
6 ipile-peg on Long Plains, and in about a mi!e from the turn-off Weetman and Crockford's was 
eacbed. The two sections formerly held by this company, 2-85 and 3-85, of 15 acres each, held in 
be name of H. H. Gill, were original! v granted as reward claims for gold. The spur on which the 
rorkings are situated runs about N. 10^ b., and is covered with quartz gravel of varying depths, from 
rhich altogether about 500 ozs. of coarse crystalline gold have been obtained. On the west side of the 

X three tunnels were driven and connected by winzes on a very flat quartz vein 6 to 12 inches 
crossing the country and running approximately east and west, in the rise from No. 2 to 
Ho. 1 tunnel some very rich patches are said to have been obtained, and a little underhand stopin^ 
riu$ done below No. 2 level; but I could not ascertain how much gold had been obtained. In No. § 
«nnel the rich shoot was also cut, and a winze sunk on it, (now full of water). The country rocks 
ne metamorpbic schists and slates, striking about north and south, and in No. 2 tunnel several small 

Cartz veins have been cut running parallel with the country, and a good deal of driving has been 
oe, but so far as I could learn very little gold had been found. It is very unlikely that the rich 
boot referred to above on the cross vein is the only one it contains, and it is hard to understand why 
Dore prospecting has not been done on this. 

On the east side of the hill Messrs. Batty and M'Grath have cut a deep trench about 90 feet 
on^, and from the end a small drive has been put in north and south. The country is much 
broken, and traversed by small quartz stringers carrying a little gold. 

All the creeks in the vicinity of Long Plains carry more or less gold. It is verv difficult to 
)btain accurate information as to the amount that has been actually obtained, but 1 have been 
oformed on good authority that between twenty and thirty thousand ounces have been obtained 
irom Main Creek and its affluents, — Grey's, Riley's, Big and Little Duffer. Big and Little SmithV 
tnd Townsend's Creeks, and there are still a few men fossicking. In Big Duffer Creek, about 200 
'ards above its junction with Little Duffer Creek, on Section 1 13-95, in the name of Shore & Sykes, 
i formation has been cut showing copper pyrites, zinc blende, and quartz, but no work has been 
lone on it beyond putting in a shot m the capping. Its apparent strike is a little east of north, 
mderlaying to the east. To the north of Weetman and Crockford*s, in Riley *s Creek, a quartz 
irmation about 10 feet wide, carrying a good deal of iron pyrites, has been cut, which seems well 
^urth further prospecting. A good many sections have been pegged for gold in this locality, but 
he only mining work that I saw was on what was formerly, I believe, known as the Stanley Com- 
>any*8 property. Sections 56-94 and 104-95. A prospecting tunnel has been driven about 300 feet,, 
md several small veins of qnarfz, with oxides of iron and manganese, have been cut, which look 
atlier promising, but no driving has been done on them, and I do not know if they contain any- 
hing of value. 

After crossing Main Creek the track rises to what is known as Q*Brien's Terrace, where deep* 
rold-bearing wash has been found at an elevation of about 1150 feet above sea level. Several 
hafts have been suhk, one of which is 'said to be 80 feet deep, and the bottom was not reached, 
iood prospects were, I believe, obtained from the wash, but the difficulty of obtaining a supply of 
^ater for sluicing prevented much work being done. 

From here the Badger Plains track was followed to the Clarendon, Section 792-93m, 80 acres. 
)n this section a tunnel was driven 400 feet in an easterly direction, but at the time of my visit 
lis was blocked about 200 feet from the entrance, the ground having come away from the back. 
%e first 50 feet are through soft decomposed whitish schist, succeeded by dark green actinolite schist 
npregnated with pyrites, with occasional bunches of magnetite, and showing in places stains of 
irbonate of copper. A belt of serpentine rock with veins of asbestos was also passed through,. 
It I was unable to determine its relation to the crystalline schists. The ore at the mouth of xhe- 
nnel is principally magnetite and pyrites. Some high assays for gold are said to have been 
itained from here, and the property deserves further attention. 
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The Rio Tinto Mining Corapany's property lies to the north-east of the Clarendon. ui\ 
comprises in all 330 acres, included in sections 177, 178, 179, 180,268 and 274-93m. No work m| 
being done at the time of my visit, but Mr. Thome, the mine manager, kindly showed me over till 
old workings. Two formations have been discovered on the property, the westerly one, knowiM^ 
No. I lode, being probably a continuation of that cut in the Clarendon, the outcrop of magneliej 
iron being traceable nearly all the way, and for some miles further to the north-east. 

The Savage River cuts through the formations, and on No. 1 lode two tunnels have beei 
driven on the north side of the river, and one on the south. Nos. 1 and 2 tunnels are situated im\ 
together, about quarter of a mile below the bridge on the old Specimen Reef track acrosg 
lavage River. By the bridge there is a belt of magnesian limestone or dolomite, whiek ii 
succeeded by a fine-grained greenstone with minute granules of pyrites and magnetite dissei 
through it, which is doubtfully classed as diorite. This continues as far as No. 2 tunnel, wbieh 
been driven 114 ft. about N.E., and from the end a crosscut put in 40 ft. to the N.W. The 
mass appears to be magnetite and cupriferous pyrites with occasional veins of asbestos, but there i| 
no defined boundary between the ore and the country rock. In places where water is ooanf: oi^ 
the walls of the drive are stained with incrustations of sulphate and carbonate of copper. No. ll 
tunnel, a little to the west of No. 2, has a total length of 184 ft. through similar matter to No. I 
These tunnels were driven by the old Huzza Company, and were probably considered to been tb 
walls of the lode, as the greenstone again appears to the west of ^ o. 1 . A cut has, however, boij 
taken along the hill and two more ore bodies cut, separated by a narrow belt of greenstone. HiJ 
more westerly one shows about 50 ft. of magnetite and pyrites, the latter occurring mixed with diJ 
magnetite and also in veins. To the north the hill rises abruptly, and should the ore prove payaUtj 
in bulk an immense quantity would be available, but systematic assaying is absolutely necessary ti 
form any adequate iciea of its value. On the south side of the river, a little to the west of Nos. ll 
and 2 tunnels, is No. 3, which was driven 178 ft. bearing about S.W., the ore being dmilar to tiutj 
on the other side, but its width is unknown. No. 4 tunnel was driven by the present company fros 
a point on Hall's Creek about half a mile above its junction vrith the Sarage Riv^r. It is driva 
across the country, bearing a little S. of E., and is in 172 ft. Ore was first met with at 147 ft, J 
and a few feet further ahead is a small vein of copper pyrites. From here to the face the coantfj,*| 
consisting chiefly of actinolite schist, is much disturbed with magnetite and pyrites disseminata] 
through it. The main mass of the deposit is probably not far ahead, and it would be advisable t»] 
continue this cross-cut right across the formation, taking samples for assay every few feet. In thiii 
way a fair idea could be formed of the average value of the ore. 'The means of access to tUlj 
property are very poor, but there are exceptionally good natural facilities for cheap working, and ifj 
it could be proved that the ore would yield a small profit per ton by being treated on the spot, tberej 
would be a great future before the district. Immense deposits of magnetite are of frequent occurreocs ■ 
in the crystalline schists in other parts of the World, especially in Norway and Sweden and the 
United States, but their origin, and indeed the origin of the crystalline schists themselves, is a muck 
-disputed point. 

No. 2 lode lies some distance to the east of No. 1, and has a strong outcrop of red and browi 
oxides of iron. A tunnel has been driven 386 feet in a S.W. direction along its course. At 177 
feet a vrinze was sunk about 17 feet through gossan, and a cross-cut to the west at this point shovtj 
the lode to be about 17 feet wide containing promising looking gossan with a little native copper aai] 
black and red oxides of copper showing in some of the vughs. A rise wa^ also put np 80 feet, and; 
at 50 feet up a cross-cut was driven through oxidised lode-matter similar to that seen in the levd. 
At 266 feet there is apparently a fault in the lode, and the slide has been followed for sooift 
distance, but only small veins of carbonate of iron were met with. This lode seems worth further! 
prospecting. 

North of the Rio Tinto blocks are two sections in the name of W. W. Stewart, on which w 
work has been done so far as I know. The outcrop here forms the crest of the ridge, the highest 
point of which, close to the boundary between Stewart's and Thome's section^ is about 750 feet 
above the bridge over the Savage River. The ground here falls very rapidly to the west towards 
Hall's Creek, and ofiers splendid &cilities for cross-cutting at low levels. Further north on Section 
650-93m, in the name of J. H. Thome, a tunnel has been driven from the west side of the ridge m 
a direction a little S. of E. for a distance of 220 feet. Two large gossan formations were eot^ 
separted by a belt of soft decomposed schists. Twenty-^three feet from the end native copper wn 
met with through the country and eight feet further is a vugh showing native copper and specdar 
iron. The last ten feet consist chiefly of magnetite specular iron and pyrites, and the indicatioiii 
warrant further prospecting being done. 

Some distance further north the outcrop is overlain by basalt. The general strike of Ae 
forpiation is apparently a little east of north. All along the line the local attraction is so great that 
the magnetic compass is not of much use, and in connection with this I would strongly urge that ia 
every mining district the true meridian be ascertained and laid down with permanent- marks. At 
present all the mining surveys start with a magnetic bearing, and this often leads to consideraUfi 
errors. 
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Specimen Reefy Halts Creek, — A good deal of work was done here some years ago, including 

the bringing in of a water race about four miles long, and the erection of a six-bead battery driven by 

a water-wheel. Three tunnels have been put in, and altogether over 2000 feet of driving has been 

done. No. 1 tunnel, bearing N. 30 E., was driven along the reef for about 300 feet and connected 

with the surface by several rises. At about 80 feet from the entrance a winze was sunk on the reef 

which underlays rather flat to the S.E., to connect with the No. a level 100 feet below, and at 60 

feet down an opening was made in either end and short drives put in north and south. The north 

end shows about a foot of dark carbonate of iron, which is said to be the matrix in which the best 

gold occurs here. The drive south shows only traces of the lode, with blue pug on .the footwall. 

Above the tunnel for some distance beyond the winze the ground has been stoped to the surface, 

which is here only 25 to 30 feet above, and some rich patches of gold were obtained. No. 2 tunnel 

has a total length of about 1000 feet, including 300 feet from the entrance to the lode. Just 

beyond where the lode was struck the ground had come away from the back and blocked the drive. 

In No. 3 tunnel, which is about 100 feet below No. 2, the lode was cut at about 600 feet, and 
has been followed 200 feet to the north. When I saw it the lode was about 3 feet wide, rather 
broken with bunches of quartz and a little carbonate of iron. The intention is to drive under ^ 
what is known as White's winze from No. 2 level, some 400 feet ahead of the present face, where 
a very rich shoot of stone is said to have gone down under foot, but could not be followed on 
account of water. Another good shoot may be cut at any time, and the present proprietors certainly 
deserve success for their pluck in doing so much dead work in face of great difficulties. Another 
formation carrying quartz and carbonate of iron was cut in the main tunnel about 60 feet beyond 
the present drive, but no work has been done on it. The gold found in this mine is said to be 
generally covered with oxides of iron and manganese occurring in black lumps locally termed 
•* clinkers." Simple battery treatment would probably result in a big loss, and grinding and pan- 
amalgamation would be nedessary. In places there is a good deal of pyrites which is also said to 
assay well for gold, and to save this considerable additions and repairs will have to be made to the 
battery, but very little can be done in this way until better means of access are provided. 

HEAZLEWOOD AND WHYTE RIVER DISTRICTS. 

The greater portion of the rocks of these fields consists of igneous rocks of very varying com- 
position and structure, ranging from acidic through basic to ultra-basic. In the western portion of 
the field they are generally coarsely crystalline, but to the east are fine-grained to compact, and 
throughout the field have been more or less chemically altered to serpentine. 

Messrs. Twelvetrees and Petterd have recently made an extended microscopical examination 
of some of the rocks from this neighbourhood, and have identified the following varieties: — Hom- 
blende-granitite, Porphyritic diabase, Augite syenite, Gabbro of several types, and several varieties 
of the Pyoxenite and Peridotite families. These rocks are probably of several difierent ages, but 
prolonged examination in the field and careful microscopical and chemical examination would be 
necessary to determine their relations to one another and the sedimentary rocks, through which 
they have intruded in numerous dykes and bosses. The sedimentary strata, consisting of lime- 
stones, sandstones, and slates of Silurian age, are best seen to the west of the Godkin line of lode, 
narrowing going north and cutting out altogether on the other side of the Heazlewood River, but 
widening to the south. Narrow belts are also seen further east separated by igneous dykes, the 
slates near the contact being frequently porcellanised and altered to hornstone. 

T4ie main line of contact on the west crosses the Waratah-Corinna track, near the 18-mile peg 
from Waratah, and the slate country to the west of this should be well prospected, being very 
fiivourable for the occurrence of lodes. 

The only work that was going on in the Heazlewood District at the time of my visit was on 
Section ]758--91m, 80 acres, owned by the Lord Brassey Nickel Company, situated on a high hill 
to the north of the Heazlewood Bridge. Several small veins containing nickel ores have been 
found on this and the adjoining section to the south. 

A shaft, now full of water, was sunk at the top of the hill on an £. and W. vein, and some 
good ore was obtained. The nickel is chiefly in the form of sulphide of nickel and iron, and I have 
been unable to detect any trace of arsenic in it with the blowpipe. It is of a light bronze colour, 
and in powdered form is attracted by the magnet, resembling pyrrhotite, but clean samples are said 
to have assayed as high as 40 ^j^ nickel. Mr. Petterd informs me that he hus submitted samples 
to the well known mineralogist. Professor Dana, of the United States, who has pronounced it to be 
a new mineral, and the name ^* Heazlewoodite " has been proposed for it. So fiir as could be seen, 
it is always associated with the green hydrous carbonate of nickel zaratite. 

The serpentine in which the veins occur is traversed in all directions by sUckensided planes, 
probably due to diflerential movements within the mass. These are sometimes coated with a thin 
film of zaratite, and have led to a lot of useless work being done. A tunnel started presumably- to 
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cut the T61D on which the shaft was sonk has a very tortaoas course of 265 ft., having followed 
these ^ greasy heads,** and has gone right away from the supposed course of ore. A deviation hu^ 
however, been made, and the tunnel is being taken in straight, but had not reached the vein whei 
I was there. 

On the adjoining section to the south, 102-93m, 52 acres, known as Roy's Luck, a shaft wu 
sunk 20 feet on a vein running about N.W., and there is said to be 6 to 9 inches of solid solpUie 
ore in the bottom, but as the shaft was full of water I could not examine it. A tunnel has beas 
driven in an easterly direction along the northern boundary of the section to intersect this vein, and 
is in 120 ieet, but has not yet reached it. This work is temporarily suspended, but should bi 
pushed ahead in view of the prospects obtained at the bottom of the shaft. The veins cut oo the 
surface vary in strike from W. to N.W., and it is probable that at the points of intersection good 
bunches of ore nuy be met. 

Several other sections have been taken up in this vicinity, but no work has been done on them. 

The weathering of the Serpentine forms very little soil, and the hill is bare of trees^ so tint 
timber for mining purposes is difficult to obtain. 

On an uncharted section about a mile and a half S.W. from the Heazlewood Bridge sevml 
trenches have been cut across a quartz formation, carrying in fdaces a little copper pyrites. In oie 
of these trenches there is about six feet of broken quartz, but I could see no ore in it, though some 
of the stones at the side of the trench show a little copper pyrites. Further to the south a shaft, 
now full of water, was sunk about 20 feet, and I was informed that three tons of ore, aasavioe 23 
per cent, copper, had been sent away ; but I could get no information as to the size of me lode 
at the bottom, or the silver and gold contents of the ore sent away, and can therefore form do 
opinion of its value. 

Heazlewood Mine. — ^This property consists of two 80-acre sections, 1309-87m and 1310-87x, 
I was only able to make a hurried examination of the workings, which have been abandoned for 
some time. On section 1309 a main shaft was sunk 160 feet, and equipped with a small winding' 
plant An adit level, about 390 feet long, driven along the lode from the eastern side of the hul, 
connects with the shaft 60 feet below the surface. The lode here stands almost vertical, striking 
about N.N.W. Above this level it has been stoped to the surface, and was I believe in places op 
to 14 feet wide, mostly filled with fragments of the enclosing serpentine country rock, caldte, win 
small veins and bunches of galena and zinc blende ; and I am informed that 230 tons of ore, 
averaging 56 per cent, lead and 88 oz. silver per ton, were sent away from here. In one place, near 
the shaft, I noticed a nice vein of galena about six inches wide going down underfoot; bot 
below this level the shaft is full of water, and I could not leam what the lode was like at the 
bottom. 

On the western side of the hill a tunnel has been driven about 400 feet towards the main shaft, |. 
and at 220 feet connected with the surface by an air shaft 70 feet deep. Two short cross-cuts wem 
also driven from the main tunnel, but I could see no sign of any lode formation. 

On the southern block. Section I310-87M, several parallel lodes have been cut and three tunneb 
were driven, aggregating, including cross-cuts, about 1400 feet. The lowest tunnel is about 330 feet 
below the brace of the main shaft, and is said to be 475 feet long with a cross-cut of 136 feet, bat 
the entrance was blocked. 50 feet above this, higher up the creek, is another tunnel 375 feet long 
connected with the surface by a cross tunnel. The bnlK of the lode-filling appears to have been 
shattered country rock containing small veins of galena associated with blende, pyrites, quartz, and 
calcite. 

Further up the creek is a third tunnel, 387 feet long, from which better prospects are said ta 
have been obtained, but this I unfortunately missed. 

From the main shaft a fair cart road about three quarters of a mile long connects with the 
Waratah road between the 14 and 15 mile pegs, so that the property is easily accessible, and the ^ 
amount of ore already won should encourage another trial being given to the mine. 

The Heazlewood Main Lode has been traced through Sections 825-87m and 4-87m, formerly 
known as the Heazlewood Extended, and a good deal of prospecting by means of tunnels and 
shafts was done some years ago. I had no time to examine these, but 1 understand that several 
small veins of galena were cut and some ten tons of ore sent away, but nothing was discovered 
which could be considered payable. 

From the Heazlewood shaft a good pack-track about 3^ miles long has been made to the 
Mt. Stewart Prospecting Association's property, consisting of two 80-acre blocks, Se3Uon 763-93 3i 
und an adjoining block to the north not numbered. 



CroBsing the Whyta and Castray Rivers sandstones and limestones are seen, but farther sooth 
•erpenttne rocks again occur, and the boundary between the igneous and sedimentary rocks baa not 
bseo determined. The track passes by tbe old Castray Hirer Company's workings, where a little 
aUnvial gold is still being obtained. 

Tlie Mt. Stewart workings are situated on a rather flat hill at an elevation of about 1400 feM 

kbore sea-level. A lode running approximately north and south has been traced through the 

property, and two shales were sunk on it, but both of these were full of water. The top ^aft ia 

43 feet deep, — the lodo at- the top beinjj about 2 feet 6 inches wide of galena blende and qnartz, 

ibowing a crustifonu structure- In the bottom there is said to be about 10 inches of clean faigb< 

pade galena in three veins. The lower sbafl is 19 feet deep, — tlie lode being about 3 feet wide, 

DioBtly quartz and blende, with a. little galena. Two tunnels have also been driven to cut the lode, 

bat on account of the flat nature of the country it has not been possible to get any great amoant 

of backs." In Xo. 1 tunnel, known as Harvey's tunnel, the lode was cut at 120 feet, and some 

high-grade galena is said to have been obtained, but I was unable to see the lode, as the end was 

**§ blocked. This tunnel is too shallow to be of much nse, and another tunnel has been driven by the 

iJ present proprietors, which, at the top shafi, should give about 70 feet of " backs." The lode was 

^ struck at 100 feet, and a drive put in along its course .520 feet in a northerly direction. The lode 

f has varied from a trace up to toe full width of the drive, cairying in places small seams of zinc 

J Mende and siliceons galena, said to assay up to nearly 200 ozs. silver per ton. A t 560 feet from 

^ the entrance a rise has been put up 40 feet, and this should be continaed to the surftce, a further 

7 distance of 16 to 20 feet, as the air in the end is rather light, and only one shift has been able to 

1 work. The present face is about 400 feet from the top shafl, hut the last 60 feet have apparently 

I been off tbe course of the lode. At 580 feet a small prospecting cross-cut has been driven 33 feet 

I to the east without cutting it, and it seems probable that the lode lies to the west of the drive. 

Where seen tbe lode shows a favourable banded structure characteristic of true Assure lodes ; and 

tlie ore is of a high grade, — a bulk sample from several tons raised having, I am informed, shown 

it to be worth about £15 per ton. 

To the west of the main lode is a vein of talc 12 to 18 inches wide running about E.N.E., and 
slionring in places stains of carbonate of copper. Though of not much importance in itself, it 
should be traced to where it intersects the main lode. 

Another int«esttng occurrence on tbis property is what is called tbe " opal lode," a vein filled 
"vi^stli chalcedony and common opal of various shades. Messrs. 'IVelvetrees and Peiterd have made 
a. microscopical examination of this stone and pronounced it to be " opaUsed serpentine." 

Wlmte Rmer ifine. Section 109-93m, formerly 1083-87m, 34 acres.— On this section two 
tuoiiels nave been driven on the north side of a hill running through tbe section, and one on tbe 
«('mh side. No. 1 tunnel, which is only about 30 feet below the crown of the hill, was driven about 
^OO feet through soft decomposed igneous rock, and at 100 feet a lode formation about 5 feet wide 
vr«s cut, consisting chiefly of shattered country rock stained with oxides of iron and manganese, 
impregnated with chromate and carbonate of lead, A winze on tbis connects with No, 2 level 60 
'^Gt below Ko. 1. Id Ho. 2 tunnel the lode was cut at 160 feet from the entrance, and a drive 
put in about 200 feet in a general south-easterly direction. The lode is here very similar to No. I 
'^▼el, having no defined walls, and showing in places crystals of chromate of lead. A little beyond 
tbe rise to No. 1 level a winze was sunk 30 feet and a little sloping was done, but these workings 
^^ere foil of water. Good ore is said to be going down under foot, and on the tip at the mouth of 
**>e tnanel is some nice-looking galena mixed with a good deal of blende. No. 3 tunnel, on the 
^I^Dth side of the bill, is about iTo feet below No. 2. It was driven almost due north for about 600 
*^*t, where the lode was cut and driven on 170 feet, its course being north-westerly. The lode is 
'->"■• ■ . . . but here, too, is cliiefly fille^ with broken country rock 

quartz, and a good deal of calcite. Native silver is 

._ ,- . ., „„. . did not see any. This lode is supposed to be a con- 

***iOarion of that worked in the Bell's Reward mine, but is more probably a parallel one. 

^irs Seward. — Tbe property formerly known as the Boll's Reward Mine comprises Sections 

- -^■^S-93m (40 acres) and 44-87M (20 acres) lying to the south of the Whyte River Mine. ITie 

^"orkinM are situated on the 20 acre block, and consist of several tunnels and a main shaft 168 feet 

**^op. The main adit, which is about 600 feet long, was unfortunately blocked at the entrance, and 

^l:« the shaft was full of water it was quite imi)ossible to form anv idea of the value of this property. 

j::^i» the surface there ia a stroiig gossan outcrop which can be traced through the Discoverer, 

^■^*odkin Extended, and Godkin Sections, the general strike being about N.W. and S.E. On the 

^^eatem side of the lode Umestone, sandstone, quartzite, antl slates occur, the country to the east 

'^otng cfaieftly decomposed igneous rock, though occasional patches of sedimentary origin are also 

^^on. Mr. Montgomery, late Government Geologist, after a careful examination of the Godkin 

■**a'iiie in December 1892, came to the conclusion that the lode is a contact oOe, and the sedimentary 

T^t^cks seen to the east of the lode are either isolated patches or tongues projecting into the main 

^ncoQB mass, and this seems most probable. The seditnentary strata have beeti a good deal broken 
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by the mtrusire rocks, thus allowing^ passa^^es for the circulation of mineral-bearing solutions, and 
the sandstones and limestones are often traversed by small threads of blende and galena. A lode 
is also said to have been cut in the limestone in the main adit and was followed fir about 100 feet, 
but I have no imformation as to its size or quality. In a open cut close to the engine-house I nodeed 
little chloride of silver in broken sandstone impregnated with oxides of iron and manganese, and 
all the gossan is said to carry a little silver. Tne main shaft is a roomy one, being 13 u. x 4 ft. io 
the clear, and well timbered as far as could be seen. From the bottom I believe cross-cuts were pot 
m S.W. 120 feet and N.E. 40 feet, when a burst of water drove the men out, and no work has since 
been done. It is probable that the lode was struck, and it seems a great pity that after spending so 
much money n6 effort was made to get the water out and see what the lode was like. 

A good cart-road was made from the mine to the Waratah road, near the 13-mile peg, and I 
believe 7 tons of ore, assaying 65 ozs. silver per ton, were sent away. 

On Section 916-87m, known as the " Discoverer," or Smith's section, two tunnels over 200 ft. 
long were driven, and one short one. No. 2 passed through clayey decomposed igneous rock for 
about 100 ft., when a belt of sandstone was cut, and beyond this there is a very strong maneanese 
gossan formation, the western wall of which was not reached. No. 1 tunnel, 110 ft. above No. 2, 
was partially blocked, but as far as could be seen was similar to No. 2. The gossan is said to carrj 
a little silver, but not. in payable quantities, and sinking will have to be resorted to to prove the 
value of the lode. From what is seen in the Godkin mine, it is evident that the zone of ozidation 
extends to a considerable depth, but should good ''pay-ore** be met with in that mine, this sectioa 
should be well worth developing. 

Godkin Extended, Section 62-93m, 80 acres. A good deal of work has been done on this 
section, with disappointing results. On 'the east side of the hill a tunnel was driven 105 ft. in a 
S.W. direction; the first 60 ft. through clayey decomposed country much stained with oxides of 
iron and manganese, and the remaining 45 ft. through sandstone. A shaft; was also sunk 80 ft. 
through broken countiy containing bunches of gossan assaying a few ounces of silver per ton. On 
the west side of the hill a tunnel was driven 150 ft. through soft sandstone, and connected bja 
winze with the main adit 120 ft. below, which is 827 ft. long. The first part of this tunnel is in 
soft decomposed slate, which is succeeded by sandstone and quartzite, the latter gradually merging; 
into limestone, which continues for the last 200 feet. 

At 400 feet fi'om the entrance a gravelly bed was cut, the pebbles of quartz bein^ in places 
cemented together with blende and galena. A drive was put in to the north-west and a little stopiog 
was done over the back of the drive, some 40 tons of ore having been sent away from here, 
averaging about 120 ozs. silver per ton with a low percentage of lead, and some of the clean galena 
is said to have bulked 350 ozs. silver per ton. Ore was found for a length of about 40 feet, but soon 
cut out over the back of the drive, and it appears to have been only a pocket. The end of the drive was 
blocked, but Mr. Thome, the late mine manager, informed me that it was continued to 151 feet fhnn 
the flat sheet through loosely cemented gravel and sand, and that at 100 feet he had put in cross-cats 
and struck limestone on both sides, the width being about 25 feet ; but it is very difficult to explain 
the occurrence of the limestone here. A winze was sunk. about 10 feet south-east of the main adit 
to a depth of 23 feet and from the bottom sandstone was obtained, carrying strings and splashes of 
galena and blende, but there does not seem to be any real lode. 

At 490 feet broken sandstone was met with, and a short drive put into the north-west. Above 
this drive is a cave of considerable extent, and in the joints in the sandstone is a brown slime whicb 
is said to carry a little silver. A little beyond this the course of the drive, which up to this point ha» 
been approximately north, has been turned to the east, and the end is within 20 or 30 feet of the 
eastern boundary of the section, the last 200 feet being in limestone. 

Godkin Mine, Sections 1599-87M, 161 5-87 m, 40 acres each. — For a detailed description of the 
workings of this mine I must refer to Mr. Montgomery's Report of December, 1892, already 
mentioned, which was published with the Annual Report of the Secretary for Mines for 18924. 
All the workings on the southern section were full of water below the 45 feet level, and the only 
work that is being done is at the north shaft. A small pumping plant has been erected here, and the 
shaft sunk to 80 teet below the level of No. 5 tunnel. The bottom of the shaft is in gossan, and a 
cross-cut has been driven 30 feet through this to the south west, and from the end a drive put in 30 
feet to the south east. The gossan, which contains a great deal of black oxide of manganese, is 
full of vughs, making it very bad for shooting, and progress is consequently slow. Mr. Scaddon, 
the mine manager, informed me that the gossan contained a little silver, but not in payable 
quantities. From the fact that galena was obtained from two winzes sunk between 30 and 40 feet 
below Mo. 5 tunnel, it was hoped that the oxidised zone would have been passed through, so the 
result is very disappointing. The first of these winzes is about 100 feet south east from the shaft, 
and from the open character of the lode-matter it is probable that this winze will soon be drained^ 
and galena may be met with in the drive, but it is evident that the shaft will have to be sunk 
deeper to reach the main unoxidised portions of the lode. 
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Pikes.— On Section 2508-87m, known as Pike's Section, situated about a mile and« half 4oatb- 
t of the-Godkin mine, a tttnnel was driven, and at 100 feet from the entrance a lode -^was eilt, 
ming about north east. This has been followed for about 100 feet, and occasional patches of 
Ban widi carbonate of lead and antimonial s^tilena were met with, but the bulk of the lode-fiDing 
[lears' to itave been broken couY^try rock. The galena is said to be of low grade, and I do toot or^n- 
er- diat this find is of much importance, except as showing the extent of the mineral-bearkig eoontry. 

On Section 1220-93m, !B0 -acres, formerly known as the Washington ULay, is a strofl(g oiitcrclp 
manganese gossan striking a little east of north. A small shaft was sunk on the lode (which is 
nost vertical) to a depth of about 80 feet, showing in the bottom about two feet of oarbeKiate of iron 
th a little galena and blende. The shaft being ctosely timbered, the lode could not be seen'fatgker 
,btittheore^t^tfae surface Uiows some nice-looking coarse and fine grained galena with earbraate 
irota and cfuartz, and gossan with crystals of chromate find carbonate of lead. Fifty feet below 
» surface a short cross-cut t^as pot in to the west and a small vein of gossan camving Meiide W9» 
yen on a few fe^ ; a little chloride of silver is also said to have been obtained (mm iiere. TJk 
intry is a good deal broken and stained green, probably with oxide of chromium. Another 
ening Ingher up in the north end of the shaft shows several feet of promising looking gossan 
th chromate of lead disseminated through it. About 110 feet below the shaft an adit has been 
ven 250 feet a Kttie west of south along the course of the lode towards the cAiaft, the eed of = the 
ve being about 50 feet away from the shaft. The lode is a strong one, widenti^g in one place to 
DUt 8 feet. The bulk 6f the lode-matter is oarbonate of iron containing smM veins of gaiena 
:b blende and pyrites, and I believe 30 tons of high-grade .galena were amt away. The 
ispeets of this minewarrant another trial being given to it. The Godkin Tramway passes :ja9t 
3ve the tunnel, so iiiat the property is easily accessible. 

Confidence Mine.— To the south-east of the Washington Hay, on Section 671-93m.,40 acres, 
inerly the Washington Extended, and now known as the Confidence, a good deal of work has 
3n done and several smdl parcels of galena, about 50 tons in all, which, I am informed, assayed 
3ut 65 per cent, lead and 140 ozs. silver per ton, were sent away. No. 2 tunnel, 40 feet above 
9 Wbyte River, was driven about north-east, and the lode cut at 160 feet. This has been foUowied 
feet, bearing a little east of north, being from 6 inches to 2 feet wide, carbonate of iron and 
[gments of country rock with occasional bunches of galena and blende. 

Ko. 1 tunnel, lOO'fiset above No. 2, was driven nearly due east, and the lode eut at about 200 
t. Before cutting the lode a belt of broken country about 50 feet wide was passed tfarrougb, much 
aned with oxide <^ iron, and in places approaching a true gossan. A sample 'Across this is said to 
ve given 56 ozs. silver per ton. The lode has been followed a little east of north for 120 feet, 
d at 30 feet from the flat sheet an air shaft connects with the surface about 60 feet above. At 60 
it the lode is apparently 9plit acd the western branch is being followed. Several good shoots of 
lena have been cut, and in the face, when I saw it, there was a vein of about two inches clean galena 
th about two feet of gossan, containing carbonate and phosphate of lead ; a sample of thisjgotsan is 
d to have given 65 ozs. silver pier ton. 

An intermediate tunnel about 40 feet below No. 1 was also started and driven 100 feet, but 
d about 40 feet ftirther to go to reach the line of lode when work was stopped. 

This mine has been recently re-started by a small syndicate, and the prospects of success seem 
ry fair. Work is at present confined to driving No. 1 level with one shift. No. 2 tunnel would 
we to be extended between 300 and 400 feet to reach the shoots of ore cut in No. 1, but this 
wild be a valuable prospecting work, and would prove the lode to a depth of about 170 feet, 
seems probable that this lode is a continuation of the Washington Hay lode. The Godkin 
^mway passes through this section between the intermediate and No. 2 tunnels. 

Washington Mine, — ^West of the Washington Hay and north of the Confidence is an 80-acre 
Dck section 1150-93m, known as the Washington. Two tunnels have been driven on this 
operty. No I is 120 feet long through clay and decomposed slate, with bands of bornstone. At 
• feet from the entrance a drive was put in 33 feet to the north, but I could aee no sign of any 
Je formation. No. 2 tunnel, 130 feet below No. 1, was driven 300 feer, bearing N. 70° W. The 
St 120 feet are through weathered igneous rock passing into a dull greyish green rock, containing 
great deal of carbonate of lime. It seems probable that the intrusive rock, has here absorbed 
►me of the sedimentary strata through which it has broken. At 73 feet from the entrance a drive 
as put in 100 feet to the north-east and 580 feat in agenenal south-west direction, the last lOOfeet 
ein^ nearly south. A little galena is said to have been obtained from a winze sunk 1 i feet below 
bis level (now full of water), and some sloping was done above the drive on u vein of oxidised 
latter, which is said to have yielded a little high grade ore, but I could see nothing of any value in 
le drive. 

Gregory, Section 3590-87m.— The workings, on this section are situated clase to the road about 
ree-quarters of a mile above the Whi/te River Hotel. Crossing a creek a little above the road a 
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trench has been cut along a small lode ^orn^ation striking aboat north-east and south-west. In one- 
end it is about 15 inches wide, and in the other end two feet, mostly quartz with splashes of galeot 
and pyrites. A tunnel driven in a south-east direction from the level of the road cut the lode »t 
241 feet, and a little driving has been done on its course to the north-east. This drive was blocked». 
but it is, I believe, connected to the surface by a shaft 65 feet deep. Where cut the lode is about 
one foot wide, similar to what is seen on the surface, and some good assays are said to have been 
obtained. This lode is apparently a contact one, altered slates being seen to the east of the lode,. 
and serpentinous igneous rock to the west. As far as can be seen it is top small to be of much value. 

Although a considerable amount of money has been spent in the Heazlewood and Wbjrtr 
River Districts, they cannot be said to have had a fair trial. The galena is mostly of a bifi^h grade^ 
and the prospects at several of the mines warrant the expenditure of further capital in h^timate 
mining. The high freights charged on the Waratah-Burnie railway, £2 per ton, have retarded the 
progress of the fields, but I have been informed that a substantial reduction would be made for 
parcels of 40 or 50 tons. Limestone and ironstone could be easily and cheaply obtained for fluxing 
purposes, but uritil much more development work has been done it would be quite premature to 
consider the question of erecting furnacesi. 

Magnet Mine. — From the Whyte River Bridge the. road rises about 1000 feet in 3 miles to the 
top of the Magnet Hill, whence a pack track about three miles long leads to the Magpiet mine. 
This property consists of one 20 acre block, 3705-^7 m, and two blocks of 40 acres each,. 
2074-9 1 M and 2075-91 m, lying to the north and south respectively of the smaller block on which 
the workings are situated. I'he lode has been traced by trenches through the section, and shows i 
strong body of very promising looking gossan with veins of galena, showing banded structure on 
either wall. Its strike is apparently about north-east and south-west, and at the surface it is nearly 
vertical, but in the upper tunnel underlays considerably to the north-west. To the east of the lode 
the ground falls rapidly towards a large creek running into the Arthur River, the outcrop beiog 
about 250 feet above it. No. 1 tunnel, which is only between 30 and 40 ^t below the outcrop, wu 
driven nearly due west. At 12 feet from the entrance a vein of galena was cut, and beyond this 13^ 
or 14 feet of gossan were passed through with another vein of galena on the west wall. The croo- 
cut was continued to 114 feet through decomposed io^neous rock, probably porphorite. North of 
the cross-cut the lode has been driven on 88 feet, and on the south side a drive of 50 feet was pot in 
along the footwall, and a drive of 135 feet along the hanging wall of the lode. From the north 
end a rise was put up to the surface, and a little sloping has been done on either ride of this as wdl | 
as over the back bf the soiith drive, and between 70 and 80 tons of high grade galena and oxidised i 
ore have been s6nt away. Mr. Meredith, legal manager of the company, has kindly showed is» 
the returns received from about 50 tons sent away between Aagust, 1896, and April,' 1897. The 
average net price received was between £19 and £20 per ton, the highest being £23 3«. 6d.,. 
and the lowest £13 I2«. 1 Id,, the latter for a parcel of oxidised ore low in lead. 

There are several small veins of clean galena, but the bulk of the lode-matter at No. 1 leTol 
consists of gossan containing crystals of cerussite (carbonate of lead), crocoisite (chromate of lead), 
and leadhillite (sulphato-carbonate of lead.) In the north en4 the lode is somewhat broken, and 
contains a good deal of dolomite, and throughout the load bunches of carbonate of limft and itm 
occur, surrounded by a crosi of galena, forming so-called " ring ores." 

No. 2 tunnel, about 40 ft. below No. 1, and a little to the north of it, was driven about 22bk 
bearing N. 55^ W. In this tunnel a hard bar of dolomite was encountered, showing in places 
threads of niena, and a little native silver ia aho said to have been found. Near the end a cros- 
drive ha0 been put in 28 ft. S.S.W. In the face of this a little galena was showing through the 
dolooMfe, and at the timd of my virit preparations were being made to continue this drive. Sin<» 
my return I have heavdthiat good galena has been cut, considerably enhancing the value of the 
property. 

TiM oxidised ores from No. I level contain between 20 and 25 per cent, of moisture, and on 
aeeoent of the high freights it is found advisable to dry this before mixing with the sulphide ore.- 
Only what is considered the best of it is sent away, and there is a large pile of stuff which is not 
considered good enough to ship at present, but which should pay well to smelt on the spot. 

The trenches to the south of the tunnels show the lode to have the same favourable appearance. 
The ground here falls much more rapidly to the east, and it would be very advantageous to* 
put in a low level cross-cut. 

From the mine to the top of the hill the track is very steep, after which it has a ^ood grade 
but is in many places in a terrible state, and the cost of getting the ore to Waratah is naturally 
heavy, viz. 27^. 6^. per ton. In a direct line the distance is only about four miles, b^t the inter- 
vening countrv is very broken and rugged. 1 am informed, however, that a good g^ade for a 
tramway could be obtained in 8 or 9 miles, and this will probably be eventually constructed, but in 
the meantime cording of track to the main road is urgently required. 
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This mine has undoubtedly very good prospects, and deserves mcgre vigorous development. 

From here to Waratah the old Waratah-Corinna track was followed, crossing the Arthur 
River, and passing through the old West Bisehoff Company's propertv. On Se<^on I416-93m, 
formerly 2481-R7m, a little work has been done on a small lode carrying sulpantimonite of lead 
[probably zinkenite ur jamesonite), zinc blende, and a little pyrites. One sample is said to have 
^fen 52 per cent, antimony, so it is probable that stibnite also occurs. Two short tunnels have 
been driven along the lode through black slate. In the top tunnel there is about six inches of ore 
in the face, and in the lower one about ten inches. The ore is said to carry traces of gold and a 
[ittle silver, but not in payable quantities, and the lode is too small to encourage much work being 
done on it. 

On Section 1445-93m, formerly 922-91 m, known as Kegan and Daly's, a tunnel bearing 
E.S.E. was driven 363 feet. At about 180 feet from the entrance a dyke of quartz porphyry was 
cut, which proved to be about 30 feet wide. This is said to carry a little tin throughout, but not in 
payable quantities. The country on either side of the dyke consists of altered slates and g^ts, in 
places a good deal iron-stained, and I noticed one small vein of carbonate of lime and carbonate of 
iron, but nothing of any value. 

On the surface several trenches have been cut across an iron-stained outcrop, samples from 
ffhich are said to have given from 4 to 34 ozs. silver per ton. This looks like the decomposed 
»pping of another igneous dyke. It could be best prospected by continuing the tunnel, but I anL 
not very sanguine as to its proving of any valne. 

The only other property visited in the vicinity of Mount Bisehoff was the old Silver Cliff' 
nine. Section 1209-93m, 40 acres, fiutnerly 28-91 m. After the original company ceased active 
)peratioiiay tbft sue ww let oa^ trflmtt, and I beiiefe somerfiO tmiacf bi^^ grade galena were 
iltfiimiii liom what is known as No. 2 lode. A tunnel 90 ft. long on the coniie^ of tiUa» about 
S'.N.W., shows the lode to be 3 ft. to 4 ft. wide at the entrance, but it has cut out in the end. It 
las, however, been traced further up the kill, and some hiG:h assays are said to have been obtained 
rum the outcrop. 42 ft. from the mouth a winze (now fuU of water) was sunk to a depth of 50 ft. 
3elow the level of the tnnnel, and there is said to be very good ore in the bottom of this, but water 
3ecame too strong, work was abandoned by the tributors, and the section was forfeited. It was then 
;aken up by a small party of men, who are doing their best to prove the value of the lode. A 
ihort distance south of the tunnel a small shaft (now full of water) was sunk on the lode, and a 
ittle driving done at a depth of about 40 ft. by the old company, who also started a crosscut for the 
ode about 130 ft. below the shaft. The present owners continu^ thiscrosscut from 86 ft. to 220 ft. 
it 196 ft. a small vein carrying pyrites was cut, and this has been followed a little west of north for 
127 ft., widening in places to 2 ft., with occasional bunches of cubical galena associated with 
amesonite, zinc blende, and pyrites, with carbonate of iron and qnartz, but so far"* nothing payable 
tas been met with. The present intention is to drive ondiP the winze from the tunnel (a further 
istino of abovt ISQfL), and rise agunst this to work the shoot of ore in the winze, with the hope 
f cutting^ other shoots on the way. The lode has well-defined walls, and the enclosing slates are 
f a kin£y nature, but so far the results have not been very encouraging. 



From the foregoing brief account it will be seen that the extensive area of country covered by 
lis Report is exceptionally rich in minerals, and every inducement should be given for further 
''ospecting by constructing new tracks and improving old ones, as there is great probability of other 
duable discoveries being made. 

The distance from Waratah to Corinna by the present route is 40 miles. From Waratah a 
3od road has been made as far as the Heazlewood JSridge at the 16-miIe Camp, and this is now 
ding continued round the Bald Hill, where the old track is particularly bad. At the Corinna end 
lere is a good cart road for five or six miles, and between these points is a fiiir bridle track which, 
t no very great expense, could be made wide enough for cart traffic. The tracks branching off 
rom this are mostly in a very bad state, and when it is considered that everything has to be packed 
ver such tracks, I think that too much credit cannot be given to the hardy prospectors. 

In conclusion, I wish gratefully to acknowled^ the kindness and hospitality with which I wat- 
ery where received, and have also to thank Mr. Hall, M.H.A., and others for the great assistance 
ndered me. 

I have, &c. 

J. HARCOURT SMITH, B.A.^ 
Government Geologist. 
)e Secretary for Minen^ Hohart. 



REPORT ON THE SHEPHERD AND MURPHY'S TIN 

MINE, BELl. MOUNT. 
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Mines Office^ Lanncestoriy July 26//i, 1897. 
Sir, 

On the 5th of June, in accordance with instructions, I visited the Shepherd and Murphy's Tin 
Mine, Bell Mount, and have the honour to present the following brief Report thereon : — 

This property is situated 22 miles south-west from Sheffield, at an elevation of aboat 2000 feet 
above sea level. The River Forth isorossed at an elevation of 250 feet, 9 miles west from Sheffield, 
the rise on either side being very steep. The road passes most of the way through rich agricultural 
land of a chocolate colour, characteristic of the weathering of basalt. Going down into the Forth 
valley a small belt of sandstone and conglomerate is crossed, but basalt is again seen on the other 
side of the river, and the land has been taken up for agricultural purposes for some six miles 
further. About 2J miles from the bridge the road junctions with the road running down the Forth 
valley to Leith, and thence continues in a southerly direction along the divide between the Forth 
and vYilmot Rivers. The road has been cleared to the end of the agricultural holdings, (about 15- 
miles from Sheffield), but the last three miles are only partly formed. From this point. Hall's 
surveyed track to Middlesex was followed ; the grade is on the whole good, but the track is even 
now almost impassable in places, and with much traffic would become quite so. The basalt country, 
covered with dense myrtle forest, continues as far as Bell Mount, where slates, sandstones, and 
conglomerates are seen, but the basalt again occurs about two miles further south, and continues, I 
believe, as far as Middlesex Plains. 

The Shepherd and Murphy Tin Mining Company, No Liability, originally held Sections 
1437-91M and 1456-91m, of 80 acres each, but Section 2I34-9Im, of 78 acres, known as Sykes' 
section, lying to the east of the other two, has been recently purchased. The greater part of the 
southern section (1456) ^nd the western portion of 1437 is covered with basalt, but on the east 
sandstones, quartzites, and slates are seen. The principal workings are situated on the eastern half 
of block 1437, on a ridge sloping to the north between two small creeks which run through the 
.section a little west of north, and {unction with what is known as the Seven-mile Creek. Crossing 
this ridge in an east and west direction, a series of six small parallel quartz lodes have been 
<liscovered at distances of one to two chains apart, carrying oxide of tin, sulphide, and carbonate of 
bismuth, and wolfram ; topazes, too, are occasionally found. 

The most northerly lode yet discovered, known as No. 6 Lode, is exposed in a long trench, and 
shows about a foot wide of quartz containing crystals of oxide of tin. In one place it is split into 
two veins of about ten inches each, separated by a '^ horse " of sandstone, and on the southern wall 
is a soft clayey vein very rich in tin. I saw several dishes washed from the stuff broken from this 
lode, which all gave good prospects of coarse crystalline tin ore, but little or no bismuth or wolfram. 

Very little work has been done on No. 5 lode ; where exposed, it is from six to nine inches 
wide, and contains both tin and bismuth. On No. 4 lode, about a chain higher up the hill, a good 
deal of trenching has been done, and a tunnel driven 150 ft. along its course from the fall into the 
eastern creek. Where cut on the surface it was only about eight inches wide, but in the tunnel it 
was in places over two feet wide, the average width being about a foot. One very rich shoot of 
sulphide and carbonate of bismuth was cut, and the lode also contains a good deal of tin ore and 
wolfram. Several small parcels of hand-picked bismuth ore were obtained by former tributors 
from a deep trench along this lode, and the company is now sluicing the stuff thrown on one side^ 
with very good results. This lode has, I believe, been traced through Sykes' section into Section 
1-93m, further to the east, but I had no time to examine these sections. 

On No. 3 lode there is a shallow trench, about 3 chains long, and what is probably the con* 
tinuation of this lode, h|is been cut in the bottom of a deep trench running in a south-east direction 
on the west side of the hill. 'J'his cross trench also connects with a deep trench about six chains 
](ing on No. 2 lode, which gives good prospects for tin and bismuth, but is small. Small crystals 
4)f tin ore can also be obtained in places by crushing the soft friable enclosing sandstone. To the 
west the lode dips under the alluvial. 

No. 1 lode, several chains south of No. 2, is abDut six inches wide, but very little work has 
been done on it. 
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Near the southern boundary of the section several shallow trenches have been cat throu|;h 
surface stuff, giving fair prospects of tin and a little gold, so it is probable that other lodes exist 
under the basalt further south. In the northern part of the section good prospects for tin, with a 
few colours of gold, can be obtained from the surface stuff, mainly of basaltic origin, which is here 
of considerable depth. To the west of the Western Creek a shaft was sunk to a depth of 20 feet 
through waterworn wash, which is said to contain tin and gold, but I did not see this. 

In the cross trench above alluded to from No. 2 lode, the wash is in places about 10 feet deep, 
and gives good prospects for tin and bismuth. The bed-rock dips to the west, and everything 
points to the existence of deep ground under the basalt to the west of the creek, and to the east 
there is a considerable quantity of ground wliich should be worth sluicing if a good supply of water 
were available. The tall from the southern to the northern boundary of this section is nearly 
400 feet, so th^t there are good natural facilities for sluicing, but the present water supply is quite 
inadequate for extensive operations. Mr. Mitchell, the mine manager, informed me that a good 
supply could be obtained from what is called the Weaning-paddock Creek, by cutting a race some 
five miles in length, and steps are being taken to have a survey mside. A small but effective dressing 
shed has been erected in which the ore obtained by sluicing is further concentrated, and there are 
now about four tons of concentrates ready for shipment. These ''concentrates" contain tin 
ore, wolfram, and carbonate and sulphide of bismuth, hut I do not know in what relative pro])ortions. 
It is impossible to make a comploce separation of these minerals mechanically owing to their 
specific gravities being so close together, and the concentrates will be shipped to England for 
further treatment. 

The directors of the company are hopeful of being paid for the wolfram as well as the tin and 
bismuth contents, but, as the separation involves costly treatment, the charges will be proportionately 
high. Hitherto the only ore shipped has been hand-picked bismuth ore, and Mr. Uinman has 
kindly shown me a copy of the account sales dated 1 8th March, 1897, of three small parcels totalling 
19 cwts. The ore assayed from 57*1 to 60*1 per cent, bismuth, which was paid for at the rate of 
3^. 11^. per lb., and the gross value of the 19 cwts. was £243 8^., but the charges for sampUng, 
assaying, commission, &c. amounted to £24 10^., reducing the net value to £218 18^. The demand 
for bismuth is very limited, but even if the price should fall considerably a good margin of profit 
should remain. The lodes are small, but an effort should certainly be made to prove them at a 
greater depth, and this could best be done by driving adits in a southerly direction across their 
course. These lodes are probably connected with the granite which occurs further to the east in the 
old Dolcoath Company's ground. At present it costs £7 per ton for carriage of ordinary mining 
supplies from Sheffield to the mine, and for rations Id. per lb., ore being taken as back freight for 
£3 IO5. per ton, and a better track from the end of the made road is urgently required. 

I have, &c. 

J. HARCOURT SMITH, B.A., Government Geologist. 
The Secretary for Mines, Hobart. 
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REPORT OF THE SECRETARY FOR MINES. 



JUines Departinent, Hobart, 26th July, 1898. 
Sib, 

I HAVE the honour to submit my first Report upon the Mines Dejwrtinent, and the ]irogress 
Hnd condition of tlie Mining Industry of tlie Colony, for the year ending 30lh June, 1898. 

Appended will be found Reports from the Commissioners of the condition of the Mining 
Industry in the Divisions under their chaise ; the Reports of the Inspectors of Mines ; the Annual 
Report of the Government Geologist; tne Annual Report of the Mount Cameron Water-race 
Board ; a Report on the Tasmanian Smelting Company's Works; and the Government Geologist's 
Report on the Mineral Fields in the neighbourhood of Mount Black, Ringville, Mount Read, and 
Lake Dora, with Returns of the operations of the Diamond Drills, together with Returns showing 
the yield of gold, coal, tin, silver ore, blister copper, and copper ore; the number of persons engagefl 
in mining; the number of leases and area of land held under lease for mining purposes ; the net 
Revenue paid into the Treasury from Mines; the number of Mining Companies registered during 
the year; the total area of land applied for during the year; and the total amount of rents and 
fres received by the Department during the year. 

During the year more legitimate mining has been carried on than in any previous year. Giuer*! 

The amount of Revenue received by the Denartment is the largest since 189!, and the quantity 
of gold won is 79,981 J ozs., being a record for lasmania; of this amount more than one-fifth has 
been produced by Mount Lyell. There is a slight falling off in the quantity of tin and silver ore 
ex)>orted, but this is more than counterltalanced by the increase in the quantity of coal, blister copper, 
and copper ore. The decrease in the quantity of silver ore exported may be accounted for by the 
severe loss sustained by several Companies through the disastrous bush fires, which raged through 
the West Coast during last summer, and destroyed buildings, machinery, and mining plant; also 
to the fact that many Companies are stacking their second-class ores until such time as the Tasmaninn 
Smelting Company is pre]mred to treat them. 

The total value of minerals and metals raised has exceeded £9I:).88I, out of which dividends 
to the amount of £301,448 have l>eeii paid. 

Tlie Mount Lyell Mining and Railway Company, limited, have continued steadily at work, Mumt LyHi. 
and during the year have exported .5062 tons of blister cojiper and 2*1,545 ozs. of gold. 

Other mines in the vicinity are doing good prospecting work. 

On the i-5th February last tlie land known as the Mount Lyell Reserve, comprising an area of 
2305 acres, was thrown open to applicants for leases under "The Mining Act, 1893." So keen 
was the competition for land in this locality, owing probably to its close proximity to the Mount 
Lyell Mine, and to several known discoveries of gold and copper within the reserve, that 450 
Applications were received by the department, embracing an area of over 25,300 acres. 

After the pegging a meeting was held at Queenstown, and the applicants decided to 
aroa^amate and form a large company to work the ground. This has since been done, and the 
applicants, with two or three exceptions, have transferred their applications to the Mount Lyell 
Reserve Copper and Gold Mine, No Liability, and the company, liaving succeeded in getting a Bill 
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through Parliament authorising the transfers and granting certain conoessions, will be entitled to 
leases for the whole area. 

This was undoubtedly the best course to pursue, as it will prevent litigation and bavins to 
decide by lot to whom leases would issue, while the fees returnable— over £7000 — will be 
appropriated by the company as capital for working the mines. 

This district is in a very flourishing condition, and is rapidly increasing its population. There 
has been a slight decrease in the quantity of ore exported during the year through the Comet 
Company's plant being destroyed by Are last summer, but new machinery has been erected : work 
will very shortly be resumed. Many new discoveries have recently been made which promise to 
substantially increase the output. 

The Tasmanian Smelting Company have erected large and costly smelting works, which will 
prove of great benefit to the West Coast mines. A report and plan of the works is annexed. 

Witli one or two exceptions none of the mines in this district are producing ore. Active 
prospeirting and development is going on at some of the mines, but many sections are still held 
upon which little or no work has been done. 

The output fi'om the Mount BischofF Mine for the year is 2256 tons. This company still 
continues to ]my its dividends regularly, having np to the present time distributed among its 
shareholders £1,509,000 in dividends, equal to £125. ]5s, |)er share. 

With the exception of the Magnet, Rio Tinto, and Rocky River Mines, very little work is 
being done in this district. 

Very extensive iron deposits are known to exist in the vicinity of the River BIythe, but up to 
the present time very little work has been done. The claims are protected at present, but there is 
a pros))ect of a large amount of capital being introduced shortly to thoroughly develop the mines. 

A little coal is being obtained from the Dulverton and Mersey Mines. 

At Middlesex, Bell Mount, &c. four mines are in active operation, and 60 men are employed. 
Prospecting is being carried on in other parts of the field. About 50 sections are held under lease, 
but until there is good road communication it is very doubtful if mining operations can be successfully 
carried on. 

The yield of gold from the Tasmania Mine is less than last year, owing to an inflow of water 
at the 718-feet level, which prevented operations being earned on at the lower levels for some 
months. The quantity of ore crushed was 29,998 tons ; yield, 26,168 oz. ; value, £98,590. 

No dividends were paid during the last half year, but £14,553 was distributed during the first 
half of the year. The total amount paid in dividends is £667,161. 

There is a probability of English capital being introduced to test the section to the south of 
the Tasmania Mine. The negotiations with English capitalists to depo»t £40,000 to work the 
sections east of the Tasmania Mine have fallen through. 

The New Pinafore and Volunteer Companies are engaged in sinking their shafts in search of 
reefs at the lower levels. The former is now down below 1 150 feet, and the latter 1300 feet. 

There are six other companies at work, and about 25 prospectors, but so far with very 
indifferent success. 

The amount of gold won for the year is 1977 ozs. 

Owing to the scarcity of water during the summer months many of the alluvial tin claims in 
the district were idle, but now that the wet weather has set in, and the market price of tin is 
improving, mining operations have been resumed. 

At Mount Victoria considerable progress has been made during the year, and the future 
prospects are most encouraging. One company has opened out a reef at a low depth, and obtained 
663 ozs. of gold from 363 tons of quartz. 

Seventeen claims are being worked and ])rospected in this locality. The New Golden Gate 
Company are working at the 130()-feet level. The main shaft is down 1330 feet. The yield of 
gold for the year is 20,894 ozs., value £77,525. Total quantity of gold won to date, 114,871 ozs. 
Total amount paid in dividends, £194,400. 
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The reef has been struck in the two adjoining claims, and consequently a great impetus has 
been given to mining in the district. 

The Mangana (Tasmania) Gold Reefs, Limited. — ^This company has done a lot of work, Mangana. 
having driven and sunk over 2579 feet, ancMiave crushed 1537 tons of stone, yielding 384 ozs. of 
gold. They are employing at the present time 68 men, and have expended about £6000 in 
mining. 

The shaft of the Salmon Gold Syndicate of Tasmania, Limited, is down 181 feet, with reef 
showing strong and ^payable. A large dam has been constructed ready for the battery. 

Several other claims are being prospected with encouraging results. 

Owing to the continued drought very little work has been done at these mines, and the popula- Weldborough. 
tion has decreased in consequence. 

The three principal mines are the Anchor, Australian, and Liberator. The Anchor Mine has Lottah. 
been recently shut down pending the arrival of directors from England. A new manager has been 
appointed to take charge of the Australian Mine. A 30-bead battery has been erected, which is 
driven by steam. Had they sufficient water-power to drive the plant this mine would pay well, as 
the stone is said to be fairly rich, giving 1^ per cent, of tin. The Liberator plant, which is almost 
purely automatical, was erected at a cost of over £12,000, and is most complete. The ore is not 
touched by hand from the time it leaves the face until it comes out ready for market. The trucks 
are run down from the face to the battery, a distance of about 400 yards, the full truck bringing 
the empty one back. 20 trucks per hour, each carrying about 16 cwts., are run down the incline to 
the battery. There are 20 heads working. The whole of the works are fitted up with electric 
light, and they are using an electric drill (the only one, I believe, in Australasia). It bores a 10-foot 
hole in 1 J hours which would take two men eight hours to do. The prospects of this mine are 
most encouraging. 

The Mount Tficholas and Cornwall Coal Mines are being worked with good results. As Mount 
compared with last year there is an increase of over 3000 tons of coal raised. The Jubilee Mine c^^'f^i?*!^ 
is shut down at present, but the Company is prospecting an adjoining section. 

The Morning Star Company hold a large area of land at Seymour, and several good seams of Soymour 
coal have been discovered, but very little work has been done at present. ^^^^ Fields. 

Very little alluvial tin has been obtained during the year owing to the scarcity of water during st. Helens. 
the summer, but as soon as some races (now in course of construction!) are finished, I hope to see a 
revival in this district with good results. 

The Wolfram Mine, near St. Helen's, is in the hands of a Melbourne syndicate for flotation. 

Several discoveries of tin have recently been made giving, I believe, as much as 2 and 3 ozs. 
to the dish, and will be worked as soon as the water-races are completed. 

The foregoing matters are here mentioned to show the progress of the Mining industry. 
Fuller details are given in the attached Reports of the Commissioners, Sec, 

A number of extended prospecting claims under Regulation No. 5 have been granted during Discoveries. 
the year, and active prospecting operations have been carried on, resulting in discoveries being made 
and reward claims being applied for as follows : — Gold. — D' Angular Range, about 10 miles from 
Birch's Inlet, vicinity of Corinna, on the Pieman Track ; Dial Range ; Edison Range, north of 
Gordon River; Whale's Head, Port Davey; Bridport; Red Hill, Parish Calder; and Flinders 
Island. Silver. — Dial Range. CoaL — Mt, Pelion, west. Tin. — Flinders Island. Limestone. — 
Vicinity of Queen River. 

The large and valuable collection of mineral specimens which were exhibited at the Tasmanian Mineral 
International Exhibition has been lent by the Department to the Tasmanian Museum. Specimens. 

Quarterly Reports on the Mineral Industry of Tasmania, compiled by the Government Quarterly 
Geologist, are regularly forwarded to the Agent-General in London for free distribution. Reports. 

No candidates for examination for mine managers' certificates have presented themselves during Mine 
the year, but five service certificates have been granted. i?"l¥®?' 

° Certificates. 



During the last 12 months the Zeehan School of Mines has been steadily developing along the School of 
lines whicb had proved so successful during the former year. Some 70 students attended the ^^^^'' 
school during .tne year, the number on the books at one time being usually between 40 and ^ ^°' 
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50. The feature of holding the classes in duplicate so as to allow of working miners attending 
at whichever class best suited their hours of work has been of great benefit. With the present 
accommodation and teaching staff the school can hardly accommodate more students : this is 
especially noticeable in the metallurgical section. The erection of a lead and copper smelting plant 
within a mile and a half of the school has given a great impetus to this branch of the work, and 
the chemical laboratory, which was originally fitted up for 6 students, has now to find room for 14, 
and others have had to be refused admission. Such additions as the building will admit of are now 
being carried out, and for its size the laboratory will be an efficient one. Instruction is bein^ given 
in advanced analytical work to quite as high a standard as that given in any mining school in the 
colonies, and the examinations, which are held under the Mines Department, are a good guarantee 
that the work will be kept up to the standard. Recent appointments of assayers in Zeehan have 
shown that the public fully recognise that the school's certificates are the best mark of a man's 
fitness to deal with our local ores and their peculiarities. Classes are also being held in 
Mathematics, Mechanics, Mechanical Drawing, Geology, Mineralogy, Ore-dressing, &c., and are 
well attended. All improvements having to be made out of revenue is a serious handicap to the 
school's progress, as the fees for tuition have to be kept down to the lowest point. 

The yield of g^old for the year has been 79,981 J ozs., as against 56,870 ozs. for the previous 
year, an increase in value of £97,264. Beaconsfield produced 28,'418 ozs., and Mathinna 20,541, 
as against 35,934 ozs., and 16,1 17 ozs., respectively for the year ending 30th June, 1897; and Mount 
liyell produced 23,545 ozs., valued at £98,889. 



ver. 



The output of silver-ore was 15,120 tons, valued approximately at £177,160. The figures for 
the previous year were 21,123 tons, valued at £232,350, so that there has been a decrease of 6003 



tons. 



fi. 



There has been a decrease of 1278 tons in the output of tin ore for the year. 



al. 

ister 
pper. 
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ipartmental 
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There has been an increase of 1827 tons in the output of coal. 

4956 tons of blister copper, valued at £397,927, have been exported during the year. 

For departmental convenience the Colony is divided into Districts, as follows: — The Northern 
and Southern, comprising the country on the right and lefl banks of the River Tamar as far west 
as. the River Forth, and on the east to the Scottsdale District, with such mineral country as there is 
in the southern portion of the colony, and includes the gold-fields of Beaconsfield, Lefroy, and 
Lisle. Tlie North-Eastern District comprises the whole of the north-eastern country, including^ 
several important tin-fields, with the gold-fields of Waterhouse, Warrentinna, and Mount Victoria. 
The Eastern District comprises the eastern portion of the Colony, and includes the tin-fields of 
Weldborough, Blue Tier, Gould s Country, Ben Lomond, and St. Paul's River, the extensive 
coal-bearing ouuntry around Fingal and Seymour, with the gold-fields at Mathinna and Mangana. 
The Western and North-Western District embraces the wide area of country extending from the 
River Forth northwards, southwards, and westwards to the sea ; it includes the celebrated tin 
deposits at Mount Bischoff; the River Iri**, an extensive area of tin-bearing country at Heemskirk 
and Cox's Bight, the silver-fields at Heazlewood, Zeehan, and Dundas, the gold-fields at Mount 
Read, Mount Lyell, and the Linda, with other more or less important mining centres. 

During the year the Department and the mining community of the Colony have sustained a 
very severe loss through the retirement and subsequent death of Mr. Francis Belstead, late Secretary 
for Mines. Mr. Belstead was appointed Commissioner of Mines at Launceston in 1882, and 
succeeded Mr. Bernard Shaw as Secretary for Mines when that gentleman was appointed Com- 
missioner of Police, and retained the position until the 31st December last, when, owing to ill-health, 
he was obliged to retire from the service upon a well-earned pension. Unfortunately his health still 
continued to decline, and he died on the 23rd April last. During his term of office Mr. Belstead 
proved himself a most capable and efficient officer, and gained the respect and esteem of all those 
with whom he came in contact. 



Consequent upon my appointment as Secretary for Mines and the appointment of Mr. W. A. 
Pretyman as Chief Clerk in succession to me, the whole of the clerical branch of the Department 
have received a rise in position and salary. This has not only given general satisfaction to the 
officers themselves, but members in other branches of the service have expressed very great pleasure 
at the manner in which the re-organisation of the Dejiartment has been conducted. 

The only other changes have been the appointment of another Clerk and Draftsman in the 
Department ; Mr. F. N. Stops, Registrar of Mines, Queenstown ; Mr. O. H. Root, Registrar of 
Mines, Scottsdale, vice Mr. E. W. Bonner, deceased ; Mr. J. Fidler, Registrar of Mines, Waratah, 
vice Mr. G. Tegg, removed ; and Mr. M. J. Griffin, Inspector of Mines, Gladstone.. 



11 



(No. 51.^ 



It affords me very great pleasure to record my thanks to the various officers connected with the 
Department for the loyal, able, and willing manner in which they have performed the duties allotted 
to them since my appointment. 

The Report of the Board is annexed. 

Details of the work done with these machines are appended. 

In conclusion, I have much pleasure in reporting that more legitimate mining work is being 
carried out than heretofore, and the future prospects are most encouraging. 

I have the honour to be. 

Sir, 

Your most obedient Servant, 



The Honourable the Minister of Mines. 



W. H. WALLACE, Secretary for Mines. 



Mount 

Cameron 

WAter-race. 

Diamond 

Drills. 



REPORTS OF COMMISSIONERS. 



Mr. Commissioner Gi-over reports : — 

During the past twelve months no new development worthy of special mention has taken 
place on the Northern Goldfields. 

The problem of the future of Lefroy as a goldfield still remains unsolved. The hopes of those 
interested in the success of this field, either by personal interests or general economic considerations, 
are at present centered in the operations of two mines on the New Pinafore and Volunteer reefs 
respectively. The proprietors of these have continued to sink in search of a renewal of the pro- 
ductiveness of the reefs at deeper levels ; the former has now attained a depth of over 1 150 feet, 
and the latter 1300 feet, and both companies express a determination to persist in deeper sinking as 
long as means to meet the expense of the operation can be obtained. This, however, can now only 
be accomplished by the contributions of shareholders, notwithstanding that, in the case of one ot 
these mines, up to a few years ago some £70,000 had been distributed in dividends to the fortunate 
shareholders of* that period before the productiveness of the lode ceased, at about 400 feet from the 
surface. In addition to these two creditably worked mines, there are, at Lefroy, six other regular 
mining operations ; but, however promising the indications of some of these may be, being, us they 
are, dependent on the contributions of shareholders, unless some fortunate chance may disclose 
sufficiently rich " shoots " of gold at comparatively shallow levels, as has hitherto been the case with 
the temporarily successful mines at Lefroy, there is, I fear, little chance of any fortunate result. 
Unfortunately it has been the practice of mining companies to distribute in dividends from the 
commencement the profits which should reasonably be devoted to the work of effectually developing 
their mines, and the existence of the evil is likely to continue unless some means be adopted to 
check it. If a covenant were introduced in leases that, until a prescribed depth be attained, at least 
40 or 50 per cent, of every dividend declared should be reserved and expended in the due develou- 
luent of the mine, it would cause many mines in the future to be worked to a successful result, 
instead of being closed at 400 or £00 feet, as has hitherto been almost invariably the case at Lefroy. 
There are some 25 prospectors at present engaged in the neiglibourhood, some of whom are 
employed by Associations, but from the labours of whom no reliable result has yet accrued. There 
are in all about 145 men engaged on this goldfield. 

At Beaconsfield the great impediment to progress is, the same as at Lefroy, the absence of 
sufiicient capital. There is no local capital adequate to the effective development of a mine on the 
northern goldfields. It is a somewhat remarkable circumstance that, although the exceptional 
depth, extent, and continuous richness of the lodes of the Tasmania Mine are proved and established 
beyond the possibility of doubt, the enterprise of capitalists has never been enlisted for the purpose 
of locating the continuation of those lodes through the ground beyond that company's boundaries. 
It i$ true that several abortive attempts with inadequate funds have been made during the last 15 
years, but no success has attended such efforts. During the past year the lessees of the sections on 
the east and the south of the Tasmania ground had all but completed negotiations with English 
capitalists, who had agreed to deposit £40,000 as a working capital, but for some unknown cause 
the negotiiEttion was suddenly broken off*. The owner of the southern sections is now in treaty with 
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Other capitalists in London, and those of the eastern sections are now adopting the plan of following 
the principal reef from the Tasmania Company's ground into their own. Tne Ballarat Deep-Lead 
Company, which had expended some £8000 in the effort to prove the deep alluvial formation at the 
foot of the Cabbage-tree Hill range, having ceased active operations for several years owing to 
exhaustion of funds, their claims have been seized by '^ jumpers" as abandoned ground, and are 
now the subject of litigation. The old mining operations to the west of the township are still pro- 
ceeding, but without any satisfactory result. A mine which was established a few years ago, known 
as the North Tasmania, as a gold mine, has developed into a silver and copper mine, the assays from 
the lodes of which are reported to afford highly favourable prospects, though at present this mine 
is only in process of development. 

A sudden greatly increased inflow of water in the Tasmania Mine, which is well known to be 
one of the principal factors in the gold yield of the Colony some months ago, put an eflfectual stop 
to the mining operations in the lower and most productive levels of the mine for some months until 
the water could be discharged. So large a portion of the mine being precluded from work 
seriously diminished the yield of gold from Beaconsfield, the quantity of which for the past year 
amounted to 30,145 ounces, value iE 109,399. There are at present 632 miners employed on the 
Beaconsfield gold-field. The work of prospecting is actively proceeding in various directions about 
the locality. 

The old alluvial gold-field of Lisle, being destitute of sufficient water for large sluicing 
operations, may be said to be worked out. During the past year, however, I have declared the 
whole gold-field available to diggers in extended claims of an acre each, and it continues to hold 
out inducement to some 40 diggers, and yields about 800 ounces of gold annually. The country 
comprising the Denison, Golconda, Panama, &c., occupies many prospectors, but want of capital 
prevents the development of several promising claims. 

At Middlesex Plains, Bell Mount, &c., there are four mines in active operation employing 50 
men, though as yet only in process of development. Nine or ten prospectors are employed on this 
field. 

Should success attend the deep-sinking operations now in progress at Lefroy, of which analogy 
furnishes a strong presumption it will, it will certainly result in the application of the principle to the 
many now dormant mines at Lefroy, which, after the distribution of large dividends, were closed at 
a depth of some 400 feet, when they ceased to be productive ; and at Beaconsfield the tracing 
of the Tasmania lodes into the adjoining claims will result in the establishment of other mines 
as rivals of that celebrated mine. 

Mr. Commissioner O'Reilly reports : — 

During the past year considerable progress has been made in the Mount Victoria locality in 
<?arrying on mining operations, and the prospects of this gold-field have very materially improved. 
One company having opened out a reef at a low depth, which is of good size, has commenced 
crushing from it, and won 663 ozs. of gold from 363 tons of quartz. Other claims are driving for 
reefs, prospecting and erecting machinery, &c., and a considerable amount of activity in this way 
prevails. It is considered that the propects of the place are very promising, and I look for very 
material and satisfactory progress being made during the coming year. 

At Warrentinna there are four claim-i being worked, principally sinking on or driving for reefs, 
Ac, but 1)0 gold has been won. The prospects of the field are represented as very good, bat some 
of the claimholders do not appear to have sufficient capital to sink a sufficient depth to properly 
open out their mines. 

In the Mussel Roe and Gladstone localities gold-mining operations are being carried on in a 
small way, but sufficient work has not yet been done to test the value of the reefs at a low depth. 

The Waterhouse gold-field is practically abandoned, nothing having been done there for many 
years. This is much to be regretted, as the reefs have not been tested to a sufficient depth to 
warrant this neglect. This field is worthy of the attention of capitalists, and offers reasonable 
inducements for a moderate amount of capital being expended in prospecting at a good depth. 

Some extent of alluvial gold deposit exists on freehold land situate near New River, in the 
Mount Victoria locality, and a portion of this area is now being mined profitably ; 30 ozs. of gold 
has lately been won there by four men in a short space of time. 

There are 112 men now employed at gold-mining in this district. 

In consequence of the protracted drought and the low price of tin ruling during the past year, 
tin-mining operations have been carried on under very discouraging circumstances. 

Owing to the short supply of water a good many of the claims were compelled to cease mining 
operations, and many miners had to leave the district and seek employment at the West Coast 
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mining fields. However, the recent rains have afforded a fair supply of water, and mining opera- 
tions have been resumed with much vigour. 

The recent advance in the price of tin ore will largely stimulate the carrying on more 
extensively of mining operations, and I look for a return to more prosperous times for the mining 
industry in this district during the coming year. 

Mr. Commissioner Dawson reports: — 

The output of ore for the 12 months ending June, 1898, is less than the previous year. This 
to {^ certain extent can be accounted for by the shortage of water during the 12 months, in 
consequence of tlie long drought. The men working under their Miners' Rights have had a very 
bad time of it during the long drought. The same may be said of lessees holding sections. Now 
that the drought has broken up, and the supply of water being ample for all mining purposes, things 
are looking much better for all concerned. 

A very large expenditure of money, over £50,(X)0, has been expended by the three following 
Companies — Anchor, liberator, and Australian — in the erection of most elaborate plants of 
machinery for treating the lode-stuff in the vicinity of Lottah and Blue Tier. I have no exact 
information as to the yield of this lode-stnff treated up to date, but it is generally reported that the 
yield is not exactly up to expectations. This applies to all three mines referred to. I must await 
further development before 1 can report as to the exact yield of liii ore from these mines. 

The Golden Gate keeps up its reputation as a dividend-paying mine, and I am assured by the 
manager that the mine looks below ground as well as ever it has. 

The Extended Golden Gate Company have reported that they have struck gold-stone at 900 
feet, and the manager quite believes that he has struck stone in every way like the stone at the 
Golden Grate. 

Prospecting is being actively carried on at Mathinna and the surrounding district. Some of 
these shows are reported to be very satisfactory. Without being over-sanguine, I am of opinion 
that further development will be satisfactory in the vicinity of Mathinna. 

Mining for gold in the Mangana District is looking np. Mr. Goodall, manager of the Mangana 
Company, speaks very hopefully as to the prospects of that mine. I have seen some splendid stone 
from this mine. Mr. Goodall is now pushing on his adits, and is now crushing the stone at liis 
battery, but I have not yet heard the result of the crushing. 

The Salmon (an English company, of which Mr. Clerk is the Manager), has excellent 
prospects at a depth of some 80 or 90 feet, the stone showing gold freely. This company's ground 
IS about 5 miles from Fingal, lying between the Mangana and Mathinna roads. 

Prospecting is going on briskly in and around Mangana, and the prospectors appear to be 
very sanguine of success. 

Coal-mining is now a settled industry in this District. The coal keeps of excellent quality, and 
the output is increasing. Both mines are fully employed, and are in excellent working order. 

Mr. Commissioner Hall reports: — 

There has been a considerable falling off in the amount of ore raised in the northern portion of 
the Western Mining Division during the last twelve months as compared with the previous year. 
This may be attributed, as regards silver-lead, principally to temporary causes, such as the cessation 
of work at the Oonah Mine while the concentrators were being erected, and the unfortunate 
destruction of the surface erections at the Comet Mine by bush fires. The district viewed as a 
whole is prosperous, and is growing rapidly in the value of its discovered mineral wealth. A good 
test of its prosperity is that the estimated population is nearly 16,000 for the Western Division, 
and there is no lack of remunerative employment for those able and willing to work. Many new 
discoveries have l)een made during the year which promise in the future to substantially increase 
the mineral output ; but the last year's production has been mainly contributed by the same mines 
.as in the previous year. 

The total amount of silver-lead ore sent away from the Zeehan Railway Station during the 
year was 16,058 tons, value, approximately, £177,079, to which each of the following mines con- 
tributed £10,000 worth or over:— Montana, 3156 tons, value £42,531 ; Western, 3192 tons, value 
£38,304; Smith's Section, 1714 tons, value £21,731; Silver Queen, 1469 tons, value £13,406; 
Oonah, 884 tons, value £10,462. Other mines which have contributed in varying quantities are : — 
Mount Zeehan (Tasmania), New Mount Zeehan, Tasmanian Crown, Comstock, Montagu, Empress, 
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Silver King, Queen Extended, Wise's Section at Zeelian ; and Comet, West Comet, M'Kimmie, 
Bonnie Dundee, Commonwealth, Fahl Ore, Rich P.A., Curtin-Davis, S.W. Curtin-Davis, No. 1 
Curtin-Davis, and Kozminsky, at Dundas. 

The Western Mine still has the deepest workings on the field, and has lately recommenced 
sinking the main shaft. It has been carried down to 540 feet, and will be' taken on to about 640 
feet before another level will be opened out. During last month a large quantity of the ore raised 
was stacked at the mine, and does not appear in the total amount sent away. 

The Montana and Oonah Mines have completed and put in use their concentrators, and the 
Western Extended Mine has nearly completed its concentrator, which will make the tenth erected 
in the district. 

At the Montana Mine the pumping and. winding plant have been finished. The main shaft 
has been enlarged to 18 feet by 6 feet in 4 compartments, and is now down to a depth of 292 feet, 
and going down at the rate of 8 feet per week. 

A tramway is about to be laid from the Zeehan Tramway Company's line to connect with the 
workings at Smith's section. This section is worked entirely by tribute and several sub-tribate 
parties. It would be probably managed more advantageously if all the parties were to follow the 
example set lately by a couple of them, and amalgamate. 

In the Dundas District the mines are scarcely doing more than prospecting or early develop- 
jnental work. With one or two exceptions none have begun to systematically produce ore. l*beie 
are a great number of sections — more than a fair proportion — on which practically no work at all 
has been done. The Comet mine was unfortunate enough to have its surface buildings and over 30 
feet of the main shaft timbers destroyed by bush fire in February last. Work below ground at 
once ceased, but, as the company have energetically begun repairing the damage, it is fair to assume 
that before long mining will be resumed. 

The Hercules mine has prepared the formation for laying a line of rails for a self-acting 
tramway to connect the mine with the North-East Dundas Tramway at Deep Lead, the distance 
being about a mile. The rails are laid for the greater part of the way. The Mount Reid mine 
will have a short line to connect it with the Hercules tramway ; the survey for it is now being done. 

A large settlement has sprung up at Rosebery in anticipation of the mines developing there. 
It is understood that smelter machinery has been ordered for the Tasmanian Copper Company, and 
will be delivered some time after the end of the year, when the Waratah-Zeehan Railway is ready 
to carry it. Developmental work is being carried on in the other mines in this portion of the 
district. 

Considering the nature of the country — its steep and thickly timbered hills and heavy rainfall — 
prospectors are pushing with commendable perseverance inwards from the older districts. New 
discoveries are being made every few days, but the work of development is woefully j»1ow. That 
in rough country where means of access are so few and difficult is to be expected, but in the older 
portions of the district it is a pity that many lessees could not be induced to open up their sections 
instead of in so many cases allowing them to remain a considerable time idle. 

It is probable that the coming year will see a most material advance in the pn)Sj)erity of the 
district. The Tasmanian Smelting Company have commenced near Zeehan, about I^ miles from 
the Zeehan Railway Station, the building of a smelter plant to carry three furnaces— two for silver- 
lead, one for cof)per. Railway connection with the Strahan-Zeehan Railway has been completed, 
and the excavations for the plant made. Building will commence very soon, and early next year 
the furnaces should be completed. It is anticipated that many mines which have bir^e bodies of 
low-grade ore that cannot be profitably worked now will be able to resume operations and sell their 
products to the Smelting Company at a price remunerative to both parties. 

Only about 60 ounces of gold have been purchased by the banks during the year. The 
quantity now being raised is practically nil. 

No tin ore is being won. Tiie low price rulinj? in the market does not offer suifici-Mit induce- 
ment. 

Mr. Commissioner Fowell reports : — 

The Mount Lyell Company have continued steadily at work during the past year, and have 
shipped at Strahan over 50()0 tons of blister copper. Six furnaces are now in blast, and four others 
in course of erection. 

Prospecting work has been carried on vii!:orously at the North Lyell, Tharsis, and South Lyell, 
and, in the two former, very successfully. The other sections most notable are West Lyell, Prince 
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ANNUAL REPORT OF THE CHIEF INSPECTOR OF MINES. 



Mines Office^ Launceaton, ]9th July^ 1898. 
Sir, 

I HAVB the honour to submit my Annual Report as Chief Inspector of Mines for the year 
ending June 30th, 1898. 

Inspection of Mines. 

During the year I have inspected the mines in the northern part of the Island as frequently 
as my other duties wOuld allow, and hare found them on the whole in satisfactory condition. All 
cases of fatal or serious accidents have been enquired into, but it has not been found necessary to 
take any legal proceedings, with the exception of the case mentioned in my last Annual Report, in 
which a conviction was obtained against a mine manager for allowing men to be raised and lowered 
on the bucket. 

Ropes and cages have been examined and tested, and two of the former and one of the latter 
condemned. 

At the begining of the year Mr. M. J. Griffin, of Gladstone, was appointed Inspector of 
Mines for the North-Eastem and Eastern Districts, which include the tin mines of the BeD 
Lomond, St. Paul's, Blue Tier, Derby, and Mount Cameron Districts, the coal mines of Meant 
Nicholas, and the gold mines at Mathinna, Mangana, Mount Victoria, and Warrentinna. In 
future these mines will be inspected regularly every three months. 

Accidents. 

The Qumber of accidents, I regret to say, shows a still further increase. 13 men (all Europeans) 
were killed, and 32 Europeans and 1 Chinaman wer3 more or less seriously injured. Total 46, as 
against 38, of which 7 were fatal, for the previous year. This increase is chiefly due to the great 
increase in the number of men employed, the average number of men employed in or about mines 
during the year ending June 30th, 1898, being 5533 as against 4303 during the previous twelve 
months. The causes of the accidents were as follows : — 

Falk of Eaith. — Three accidents, one fatal and two not fatal, happened through falls of earth 
in alluvial workings. The man who was killed, Edward Henry Allen, was working by himself on 
a tin claim, under a Miner*s Right, when he was overwhelmed by a fall from the face, his body being 
found buried beneath about three feet of gravel and cement. Of the injured men, one was a 
European, who after having been warned, ventured too dose to a high face when a fall was being taken 
down : he was caught by a portion of the earth and gravel and severely bruised. The other was a 
Chinaman who was working in a tail-race close to a vertical face, part of which fell and injured him 
rather severely. Sufficient attention is not paid to keeping working tail-races at a safe distance from 
high faces, and there is no provision in the Mining Act regulating this. The Inspectors have given 
frequent warnings, but it is difficult to make alluvial miners, especially Chinese, work with a proper 
degree of caution. 

Falls oj Rocky Timber, Sfc. in Underground Workings. — One man was severely hurt internally, 
and another sustained a compound fracture of the leg by falls of rock when working out the effects 
of shots in the Western and Tasmanian Copper mines respectively. While attempting to free a 
pass which had become hung up, at the New Golden Gate Mine, a man had a very narrow escape. 
"JThe quartz started to run, and he fell away with it into the pass and was buried, but escaped with 
severe cuts and bruises. Three men were injured in the underground workings at the Mt. Lyell 
Mine, one at the Oonah, and one at the Ringarooma Mine, through pieces of rock falling on them. 
At the Montana Mine a man had his leg broken by a prop which he was attempting to land from 
the cage falling on it, and at the Tasmania Mine a man had his leg bruised by a piece of stope 
timber falling on it. Total, ten (10). 

Fall of Coal. — One man had his hand badly lacerated by a fall of coal in the Mount Nicholas 
colliery. This is the only accident reported from the coal mines during the year. 

Shaft accidents. — Four fatal and one non-fatal. Four of these accidents, three fatal and one 
not fatal, happened in the main shaft at the Tasmania Mine, Beaconsfield, but in none of the 
cases was any blame due to the management. The first accident happened to a man named Mark 
Lay, who was being raised to the surface in the cage with three other men, when he suddenly 
collapsed and slipped between the cage and the frame sets of the shaft, falling to the bottom, a 
distance of about 550 feet. The cage was provided with a bar about 3 feet from the floor as an 
extra protection, and it is surmised that the man fainted. In the pump compartment of the 
same shaft one of the pitmen, John Campbell, was using a bar, which suddenly slipped from its 
hold, and the man lost his balance and fell down the shafl, but was caught on the next platform, 
25 feet below : he was severely shaken, and injured internally. Daniel Brown was assisting to land 
a long piece of timber, when he either slipped or stepped backwards into the shafl, and fell to the 
bottom of the shaft, a distance of 100 feet, being killed instantly. The barrier of the shaft had 
been temporarily removed for the purpose of landing the timber. The plat was well lighted by 
electricity, and no blame was attachable to any one. The fourth accident happened to a pitman 
named Richard Parry, who was cut in two by the tank, but there was no evidence to show how he 
got into the shaft, in this case the jury added a rider to the effect that a regulation should be 
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intruduced to prevent men working alone in isolated parts of a mine. At the Silver Queen Mine, 
Zeelian, James Atters lost his life through falling off the staging in a shaft which he was engaged 
in skiddiiiof. 

Foul Air. — Three men, Edmund Dillon, Edward Ryan, and James Wicks, lost their lives 
through being overcome by foul air in a small prospecting shaft at Port Cygnet. The shaft, which 
was on private land, was about 55 feet deep, and a start had been made to drive from the bottom. 
Dillon was in charge, with Ryan as braceman. He had noticed the presence of foul air (probably 
carbonic acid gas) on the day before the accident, and the weather was very sultry, which made it 
all the more likely for it to accumulate, yet he was lowered down the shaft without testing the state 
of the air. He fell off the rope before he reached the bottom of the shaft, and Ryan thought that 
the rope had been broken, not suspecting foul air. He obtained assistance and then climbed down 
the rope, but he, too, was overcome. A third man, James Wicks, then volunteered to go down, but 
refused to be tied on to the rope, and succumbed on reaching the bottom. It was not until then 
that any efforts were made to get rid of the bad air, and it was about three hours before the bodies 
were recovered. Thus three lives were sacrificed throu^rh ignorance or want of forethought. 

Explosions, — The number of accidents due to explosions has been unusually large, two men 
having been killed and twelve injured. One man was killed and eight others injured through a 
heavy charge of powder, in one of the open cuts at the Mt. Lyell Mine, blowing into a drive in 
whicn the men were having *'crib," the concussion forcing them against the timber and sides of 
the drive. At the North Mount Lyell Mine a man had his hand shattered by the explosion of a 
charge which he was getting ready. Two men were injured at the Commonwealth Mine by an 
explosion which took place as they were boring in the bottom of an old hole in which a charge of 
gelignite had been previously exfiloded : one of the men had his face terribly cut, but the other 
escaped with slight injuries. The practice of boring in the remains of old holes is a most 
dangerous one, and is forbidden by the regulations. In this case the offenders were proceeded 
against, and a conviction obtained. In the Montana Mine, Zeehan, a man had one of his eyes 
badly injured by a shot going off in a stope through which he was passing on his way to the shaft. 
A man named Thomas Snooks received fatal injuries at the Lyell Dundas Mine through the 
explosion of a charge which he supposed to have missed fire, and to which he returned after 
waiting only a few minutes. This is another dangerous practice, which the Inspectors have done 
their best to put down by frequent warnings. 

Truck Accidents, — One man received slight injuries through getting his hand caught between 
two trucks at the Mount Lyell Mine ; another man was injured internally through some of the 
trucks on which he was riding getting away on the Mount Lyell Haulage Line. At the Anchor 
Mine a man had his foot cut by the wheel of a truck while assisting to remove machinery. 

Machinery in Motion.— One accident only happened from this cause: this was to an engine- 
driver at the Tasmania Battery, who got one of his fingers caught in the eccentric of the engine, 
and had to have the top of it taken off. 

Struck by a Wind/ass Handle. — A man named Alfred M'Guinness received injuries from which 
be died six days afterwards, through being struck on the head by the handle of the windlass on* 
Uorton's Tribute, Smith's Section, Zeehan. He was lowering timbler in the bucket, and proceedings 
were taken against the Manager for not providing suitable appliances for sending down timber, but 
the case broke down on a technical point. A similar accident, but not attended with serious injury, 
happened at the Tasmania Mine, Beaconsfield. A man was raising dirt from a winze, when the 
backet caught in the skids,' and the handle of the windlass was jerked from his hand, and struck 
him in the face. 

Burst of Water. — Wm. Archer lost his life through a sudden burst of water and sludge in the 
Sylvester Mine as he was engaged with others in opening out a chamber from the shaft. The shaft 
was provided with a ladderway, but he was unable to reach it in time, the others barely escaping 
with their lives. 

Other Causes. — One man had his thumb smashed by placing it on top of the drill which his 
mate was striking. At the Mt. Lyell Company's limestone quarry near Queenstown a man named 
Thomas Slade lost his life. He was working out the effects of a shot, when the rock on which he 
was standing fell away. A third nian broke one rib and sprained his ankle through falling from 
an overhead tramway which he was helping to construct at the Florence Battery, Beaconsfield. 

Mine Plans. — Information has been laid against several mine-owners for neglecting to furnish 
plans and sections of the underground workings, as required by Section 97 of the Mining Act, 1893, 
but further time has been given, and the cases have not yet been brought into Court. 

Registration of Mine Managers. — There are still a good many mines of which the names and 
addresses of the mine managers are not registered. Circulars are now being sent to mine-owners, 
drawing their attention to the necessity for this, and unless this has the desired effect, l^al pro- 
ceedings will have to be taken. 

The Reports of Inspector Harrison and Inspector Griffin are enclosed herewith. 

I have, &c. 



J. HARCOURT SMITH, ChieJ Inspector of Mines, 
^cretary Jor Mines ^ Hohart. 



W. H. Wallace, Esq.^ 

Mi 
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Mr. Inspector Harrison (stationed at Zeelian) reports : — 

In forwarding my annual report 1 regret to state that the accident list is again a heavy one, 
being — Fatal, 6; serious, 11 ; not serious, 9. 

Very few complaints have been made during the year; those received were attended to without 
delay. 

The mines on the field are well equipped with safety appliances, which are tested as required; 
several ropes have been condemned. 

We have 3 magazines at Zeehan, 1 at Ringville, 1 at Queenstown, and 1 at Gormanston ; thej 
are at present in a clean condition. I destroyed 5 cases of damaged explosives during this tenn. 

Legal proceedings were taken in three instances, one against a manager for not providing 
suitable appliances for lowering timber, the others were endeavouring to drill out miss-fires. The 
former I lost on a technical point ; a verdict was obtained on the others. 

During the year there has been a slight falling-off in the output from the Zeehan field, the 
principal cause being the destruction by fire of the Comet plant last summer. I am happy to saj 
the Directors of that company have lost no time in providing fresh and powerful machineir, the 
erection of which is nearing completion ; pumping will soon be resumed. The Western Mine is 
still keeping up a good output ; within the last few weeks there has been a decided improvement in 
some of the deeper levels. During the year the Montana has erected a good dressing-plant, abo 
powerful pumping and winding gear, capable of going to a depth of 1000 feet. The shaft fs being 
pushed down as fast as possible. The mine is looking well throughout, and has a couple of yean* 
ore in sight. At the Oonah a dressing mill has also been erected, which is doing good work, and 
there is another in course of erection at the Western Extended. 

The splendid smelting works now in course of erection will no doubt give a considerable imjietas 
to mining, by aflbrding facilities to quite a number of Companies for the disposal of their ores that 
cannot at present be exported to advantage. This not only applies to several of the silver-lead 
mines in the immediate vicinity, but also to numerous mines in the Ring River, North-Kast Dundas, 
and Mount Reid Districts, where large bodies of pyritic ores are being opened up. 



In the Lyell District the Mount Lyell Company are opening up an immense body of ore. 
They are keeping six lOO-ton water-jacket furnaces constantly going, and have five others m oooree 
of erection. The North Lyell and Lyell Tharsis are both opening up well ; the same can be said of 
several of the adjoining raii>es. It only requires the completion of the railway to Kelly's Basin to 
make this district a wonderfully productive one. 

Several new finds have been made along the proposed line at Mount Jukes and Mount Darwin. 

The Mount Murchison District is attracting considerable attention at present through the fresh 
discoveries that have been made at Red Hills, Moxton's, &c., the chief obstacle to the development 
of this field being the want of rail communication. Indeed, from nearly every point of the compass 
most encouraging reports are coming in, and I confidently look forward to the West Coast 
becoming one of the largest ore-producing districts in the Australian Colonies. 

Inspector Griffin (stationed at Gladstone) writes : — 

I have the honour to report having commenced my duties as Inspector of Mines for the 
Eastern and North-Eastern Mining Divisions in February of the current year. 

All underground mines being worked, as also all deep-fac9d mines working for alluvial tin, were 
visited and inspected in March, and again in June, of this year.** 

One accident of a rather serious nature occurred by which a man (European) had his hand 
badly crushed by a fall of coal ; this accident appears to have been unavoidable, and no blame is 
attachable to anyone. 

One or two complaints of a trivial nature were received, and attended to. 

Cages and ropes have been practically tested, and several of the latter condemned, also one 
cage on account of a defective spring on the spindles of the eccentric grippers. 

The careless handling and storing of explosives in many of th«^ mines is a practice to be 
condemned. 1 have frequently found both gelignite and caps or detonators placed together within 
a few feet of a travelling road or working face ; contractors appear to be the chief offenders in this 
direction, and since frequent cautioning is of no avail, more stringent measures will have to be 
resorted to. 
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In quil« a number of mines, especially the smaller ones and prospecting shows, proper ladder- 
ways, as required by Regulation XXIII. (S jction 122) of the Act are not provided ; in many eases 
a sort <»f ladder is fixed in such a way as to l)e rather a source of dangt»r than otherwise to tliose for 
whose use it is provided. All defective ladders have been condemned, and those in an overhanging 
position ordered to be altered or replaced, if necessary, by new ones. 

Great laxity is still shown by many of the mine-owners in the matter of registering their 
mining managers, as required by Section 91 of the Mining Act <»f 1893. It not unfrequently 
happens that a mine is inspected where the work of shaft-sinkinff or even driving is being carried 
on without any responsible person being appointed to sui)ervise the work. Owners often save the 
cost of managing by letting their mine to tributors or contractors ; these latter are careful not to 
take any responsibility when interviewed by the inspector. Circulars, giving a final notice to all 
mine-owners who have neglected to comply with Section 91, are now being Issued, and I beg to 
reoommend that prompt compHance with the Act in this direction be insisted on, otherwise the work 
of inspection cannot be effectively carried out. 

The ventilation of the mines inspected is generally very good ; some few exceptions, however, 
are to be met with, where proper attention is not given to this matter, and where other sanitary 
precautious are neglected, all of which have been noted and commented on. 

On the whole the mining interests on these fields may be said to be entering on a more 
prosperous era. After a year of unprecedented drought, affecting alike the gold-mining as well as 
the tin-mining industries, the long-looked for rain came in April, and by the end of the following 
month an abundant supply of water was obtainable all round. 

In the vicinity of Derby, the Briseis, Brothers' Home No. 1, and Brothers' Home Extended 
Hn Mining Companies, as also the Brothers' Home — private mine — are in full swing, sluicing on 
good tin-bearing grounds, and good outputs of tin may be expected from these mines ere long. 

A bead-race, several miles in length, is being constructed from an off'-take on Main Creek, 
fW>m which stream it is intended to supplement the at present inadequate supply of the Briseis 
Tin Mine. 

The Brothers' Home Extended Tin Mining Company (north of river) are also having a head- 
race constructed to bring water on to their mine from Main Creek. A substantial column of 18 
inches diameter flanged pipes is being 'laid to carry the water across the Ringarooma River near 
Main Creek junction, from which point it will be conveyed to mine by means of earth-channel. Both 
these water schemes will give a good head or pressure to their respective mines, but it is questionable 
if the supply available from Main Creek at any season will prove sufficient to be divided between 
two large mines such as the Briseis and Brothers' Home Extended. 

Mr. Sheard, C.E., is now having punts built to carry a hvdraulic dredging-plant intended to be 
used for dredging and sluicing the tin-bearing gravels confined to the river-bed in the vicinity of 
Derby, abo the deposits of river and adjacent flats lower down. There is no reason why hydraulic 
dredging, such as is being successfully carried on for gold in the other colonies, especially at 
Yackandandah, in Victoria, should not be applied to the profitable raising and treating of the tin 
sands and gravels that exist in the river-bed and adjacent flats of the Ringarooma, from Derby to 
the sea, a distance of over 40 miles on the course of the river. 

At Pioneer and Gladstone tin-mining had almost come to a standstill, owing to the great 
scarcity of water and the low state of the tin market. This state of aff*airs, I am glad to say, 
no longer exists. There is now a plentiful supply of water. The tin market has already reached 
£72 10*., this quotation being the highest for the past four years (in October, 1896, tin was as low 
as £67 10«. in the English market), and the outlook is altogether brighter. The alluvial tin 
deposits of the Gladstone Field are very extensive, and, akhough not rich, can be made to pay 
when the market price of metallic tin is not less than £70 per ton. 

ricinity of Lottah there are three big companies at work. At the Anchor Mine a very 
-dressing plant— comprising a lOO-head battery, with classifiers, jigs, frue vanners, and 
buddies, all of the most approved type for drilling and dressing tin-ore in large quantities— has been 
erected. Two stone-breakers — one '* Gates' No. 4," and the other a -' Blake- Marsden " — are in use 
for reducing the stone to a size suitable for feeding to the battery. The whole of the machinery, 
incloding an air-compressor for rock-drill, and dynamo for electric lighting, is driven by water- 
power, operating on Pelton wheels. A more' complete plant for the economical milling and 
treatment of lode tin it would be difficult to find anywhere. From figures furnished by 
the Manager it is shown that the total cost of quarrying, crushing, and dressing the stone 
]oe0 Bot exceed 4*. per ton, which is equivalent to paying all working expenses with half (^) 
3er cent, stone, allowing the tin ore to be worth £40 per ton on the ground, which is about the 
>resent price. Only one battery — 50 heads — is being worked at present. Unfortunately for the 
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owners, the pro.^i>ects of obtaining even the half per cent, required to pay expenses on this iDinei 
not good at the present time, but the manager is liopeful of obtaining better results as the ftce 
the quarry is advanced into the hill, and also extended to the full width of the tin-l>earing porphj 
The two faces at the lower or main working level are nearly connected ; when this is done 
whole will represent a continuous face nearly the full width of the tin-bearing formation. No 
is rejected, as tlio intcMition is to thoroughly open up the mine, sending everything to the bat 
Indeed it would be a difficult matter to class tlie stone, as any tin visible may be found in 
of the lower and hanler rock as readily as in the softer superficial porphyry. 

Liberator Tin Mine. — The crushing and dressing plant on this mine comprises a 20-head battaj^ 
two classifiers, 8 double jiggers, 10 frue vanners, and 2 running concave buddies. The transit of 
the rock from the quarry to the battery — a descent of 400 feet vertical — ^is by means of a self-aetiif 
tramway, the trucks delivering directly into the hopper of the stone -breaker, where the larger lamfi 
are reduced by the breaker to a suitable size for the mechanical battery feeders ; thus the stone puiii 
from the mine to the battery, is crushed and treated, without re-handling, and at the smallest ponAli 
cost per ton. This is a model plant, well planned, and most substantially constructed. The wboledf j 
the machinery, including dynamo for electric fighting, is driven by two Pelton wheels, under a400iMt 
head of water. The working face of this mine is opening up on the south side and near the toprf: 
a small rounded hill, and is intended to be carried forward in a northerly direction. The tin-bearii| 
area, which is a quartz porphyry, same as the Anchor formation, extends over about 6 acres of thi 
hill top. 1'he rock over about one-third of this area has been bared by ground-sluicing, from wfaiek 
good results are said to have been obtained. The rock in the face now being opened up close to 
the top of the self-acting tramway is very hard and poor in tin. Better results are obtained aboit 
200 feet further west, where a second face at the same level,and eventually intended to connect witk 
the first-mentioned, is being worked. The superficial rock at the latter face is more deoompotfl 
than at No. 1, and shows fairly good tin in places. A shaft 12 feet was put down to test the rock 
in advance of No. I face, and good payable tin obtained in the first 8 feet from the surface. Hen, 
as at the Anchor mine, the intention is to thoroughly open up the tin-bearing porphyry by extendiig 
the working face to the full width of the formation. This is a system to be commended in tk 
working of any mine where the metal or ore is sparsely disseminated through the rock. It is a 
matter for regret that more has not been done to test the value of these deposits to greater deptb^ 
as it is evident — especially in the case of the Anchor mine — that the " tin floor" has not beoi 
reached. 

Australian Tin Mine, (^Puzzle J, — Steam-power is employed for driving the machinery at dui 
mine. A 30-head battery is in use for reducing the stone. .The dressing appliances aresomewbt 
different from the Anchor or Liberator plants, being more of the Kayser (Bischoff) type. The stuff 
from the battery goes through classifiers of the Spitzbutten make, thence through aouble jiggen, 
the slimes, or fine ore, behig treated on convex rotating tables. The working-face (open cut) is ia 
the quartz-porphyry formation at an elevation of about 700 feet above the battery site ; the stone ii 
sent down by means of a self-acting tram of the ordinary kind for the first hundred yards or lOi 
from which point a s<jrt of hybrid tram, half aerial, half ground-fine, is in use, but does not appear to 
give satisfaction. This portion of the line is about 700 yards in length. The prospects of sncoessiB 
this mine would be greatly enhanced by a better system of working, and the introduction of water 
as a motive power. The stone is said to be fairly rich, giving from 1 to Ij per cent. It wis, 
however, rather poor at the time of my last visit. 

Scamander Jiiver. — The only mine working in this locality was the Eastern Proprietary 
Copper Mine, where prospecting work has been carried on by three or four men since tiie 
beginning of the year. Operations have now ceased altogether. 

Coal Mines. — The Mt. Nicholas Colliery, also the Cornwall Mine, have been visited and inspected 
twice since January last. In the former, work is carried on on the " longwall '* system, which is more 
expeditious and profitable to the owners, but not so safe for the men employed as the " Pillar and 
Bord " system of working carried on at the neighbouring Cornwall Colliery. Sufficient attention to 
timbering and ventilation has not been given in the past to the workings of the Nicholas Collierj. 
A down-throw fault has just recently been met with in this mine that will, in all probabilit}', 
r.eeessilate the opening up of new works. The course of the fault is from east to west, depth of 
down-throw about 3 feet. 

At the Cornwall Colliery work is progressing in a satisfactory way. The bush fires in 
February last destroyed the manager's residence, and great diflSculty has since been experienced in 
keeping the fires, which have taken a firm hold of the slack heaps, from destroying the tramways, 
or,even worse, getting a hold of the coal seam on the out-crop. Fires are still burning in the slack 
heaps at both collieries. 

Coal discoveries on East Coast, — Seymour and Bieheno wei-e visited in June for the pnriM)ee 
of ins])ecting the new coal discoveries made by the Morning Star Company. Unfortunately, the 
work of prospecting had just ceased on the day prior to my arrival, and 1 was unable, for want of a 
guide, to visit more than one place where prospecting had been done. 
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The Mominp^ Star discoveries, which are all above sea-level, extend from Picaniiii Point, 
»iit 3 miles north of Seymour, to Llandaff, 8 miles south of Bicheno, a total distance of about 
miles. Good coal is said to have been obtained more than 50 years ago by the Douglas 
mpany, whose colliery was situated on the flats on the bank of the Denison River, six (6) miles 
Ptb of Bicheno, and close to the seashore. A tramway was constructed from the colHery to 
cheno, from whence the coal was shipped. Very little is left to show the position of this 
npany's workings, but in all probability the seams worked were below sea-level. Six miles further 
pth is the site of the East Coast Coal and Harbour Company's workings, at Seymour : here also 
I workings were in the flat, not far from the seashore. Coal of good quality for domestic purposes, 
t not fit for coking, was obtained. 

The foUowiQg information, furnished by Mr. Surveyor Mason, will give some idea of the 
omiDg Star discoveries : — 

** F. — Claim at Llandaff — thickness of seem, 3 feet 6 inches ; height above sea, 400 feet ; adit in 
feet, horizontal ; coke test — fixed carbon, 55*5 ; gas, 33*75. 

** A 1. — At Steep Creek, 5 miles south of Bicheno— thickness of seam, 3 feet 2 inches, slight 
> to sooth; adit in 50 feet ; above sea, 520 feet; coke test — fixed carbon, 5620; gas, 270. 
lere are 17 seams of coal at this place, A 1 being the third seam from tlie top. 

" B 1. — On Denison River, 6 miles north of Bicheno, two miles west from sea — an old adit put 
some years ago for Mr. Thomas Bateman. 

** B 2. — New adit in 65 feet on same seam as B 1 . This seam is about 275 feet above sea-level, 
d not far west of the old Douglas Company's workings before referred to. The river at this 
loe falls rapidly, consequently the coal seam, which is apparenly horizontal and on a level with the 
er water at the entrance of B 2 adit, is high above the stream further east, and of course is lost 
;ht of altogether in the opposite direction, or west of the adit. The floor of the adit was covered 
th 4 or 5 inches of water, backed from the River, at the time of my visit. I am therefore 
table to say for certain what the nature of the floor is at the inner end of the adit. At the 
trance it is a hard sandstone roof and floor. 

^^ Description of B 2, — Beneath roof, 20 inches good coal, 2 inches bushing or white band, 
inches mixed coal, 6 inches clean coal, with from 6 to 8 inches of clay " holing" at bottom. The 
4n. seam is a bright bituminous coal, save a few thin mud layers, and should be a good coking 
al. The 6-in. layer, in same seam, is also of good quality. The floor is wavy or undulating, but 
I tbe whole will be found fairly horizontal, that is so far as can be judged from the limited extent 
the work done. There are several other seams higher on the range than B 2, varying in 
iekness from 20 to 30 inches. A test made by I^unceston Gas. Co. of coal from B 2, as 
lows : — Gas made per ton of coal, 10,800 cubic feet; coke, 13 cwts. 3 qrs. 22 lbs." 

Of the various other discoveries made by the company I was only able to obtain sparse 
Tormation. There can be but little doubt of the good coking quality of the coal obtained at 
andaff, Steep Creek, and the Denison River. Further exploration will show whether the apparent 
nlities for working can be put to the practical test. The dip — if any — of the seam is in such 
direction as to prevent the drainage of the mine by adit working, is one consideration. Sufficient 
loling" or soft underlayer to allow of these shallow seams being worked without cutting tiie roof 
floor rock must also be considered. As to the shipping of coal, the distance from the Denison 
Cole's Bay seems a little too far. 

# 

Mangana. — ^The principal mine at this place, and the only one producing gold, is the M angana 
old Reefs Company. The mine is worked by 4 adit levels, in each of which the lode is of a good 
iekness up to No. 4, near the top of the hill, where it opens out into an immense body of stone 
K)ut 25 feet across. Some rich specimens have been taken from this, but the gold does not appear 
be disseminated through the whole mass. The facilities for working this mine are exceptionally 
>od, and when the new crushing and concentrating plant proposed to be erected is finished, good 
lyable results should be obtained. On the whole the state of the workings were found in satis- 
ctory C4mdition. 

Robertsons Freehold, — ^This is a prospecting show on Specimen Hill, close to the township on 
e west side. A shaft, 6' 6'' x 3' is down 135 feet, opened out at 120 feet, and crosscut 30 
et. A number of gold-l>earing leaders have been cut. Hauling by means of a whip, shaft 
nbering, ladders, and rope in good order. No mining manager appointed for this claim. 

Great Unknown. -Situated about 1^ miles west of Mathinna Road, nearly opposite the 
^alahide Estate homestead. Underlay shaft down on lode 65 feet; a good body of stone 8 feat in 
iekness, gold prospects fairly good. Two men employed. Works in good order. 

Salmon Gold Syndicate. — Fairly good progress has been made at this mine since my last visit 
March. North main level adit in 380 feet, 200 feet to go to cut reef at shaft level, 180 feet 
ilow surface. The reef as shown in the shaft at this level has pinched a little, but there is still a 
K)d body of stone showing gold freely. A good site has been chosen on the sloping ground out- 
le entrance of main adit on which a battery is to be erected. The prospects of success for this 
ine are first-class, workings in good order, careless use of explosives only cause of complaint. 



1 
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New Golden Gate, — This mine needs no comment. To say that it is in its usual floorisbiDg 
state is sufficient. The works on tlie whole are in good order. Safety-cages were tested, and 
one condemned on account of a defective spring on eccentric spindle. 

Gate Extended. — Work in cross-cut west from sliaft only. This is now extended a total , 
distance of 760 feet from the shaft. Ventilation not very good. Cages and ropes tested andfoood 
all right. 

North Gate Mine. — Shaft sinking, also cross-cutting from 900-feet level. A good body of 
ayable gold-bearing stone was cut in the shaft at 917 feet on the day of my arrival (23rd Jane), 
'his is only a fitting reward for plucky pei*severAnce on the part of the owners. To strike gold it 
any level is good, but to get it in a large body of stone 900 feet below the surface is a magoifioent 
result, not only for those directly interested, but for mining in general throughout the Colony. The 
workings of this mine are in good order. Ordered a safety-hook to be used on hauling-n^ to 
prevent accident through overwinding. 

Jubilee Mine — Cross-cut from shaft 20 feet east, and drive on lode formation north 40 feet. 
Country very hard; four men employed. Machinery and everything about this mine in good 
order. 

The October^ Mabel, and Record Mines, about five miles north of Mathinna, were visited. 
.Nothing worth recording in connectiim with the prospect of these. Their style of working is none 
of the best. 

Hicksons Gold Mine, in the same locality, has been idle for some time, but is now abont to 
resume work. 

Alberton, Mount Victoria. — Mercury Gold Mine. — Driving No. 3 adit, which is now in 131 feet, 
is the only mining being done. The work of repairing the old water-wheel and erecting a new 
10-head battery is nearly completed, and mining and crushing stone from the old upper le?eb 
will be proceeded with in a short time. Good results are expected. 

Ringarooma Gold Mine. — Work at this mine is now in full swing. Battery stone is bring 
obtained ti^om South Rosalind on course of lode known as No. 3 Gumsucker. Some very rich stone 
is obtained from this part of the mine, and a more exjiensive crushing-plant is all that is required to 
obtain first-class results. The 10-head battery driven by water-power is altogether too small for t 
mine of such promise as the Ringarooma. Everything in connection with the mine and workings 
found in highly satisfactory condition. 

Blight Star Compang. — About 16 tons of stone at grass ready for trial crushing. No work 
being done in mine at present. 

Alberton Mine. — Shaft down 104 feet. Ladderway and centreing unsatisfactory. It is to be 
hoped that the new manager now about to take charge will improve matters at this mine. 

Warrentinna. — Derbg Gold Mine. — Very little work being done here; work at main tunnel 
abandoned. Ladders ordered to be renewed in shaft on south section, also new windlass-rope to be 
procured before work of driving on course of lode at 95-feet level is proceeded vrith. Only two men 
employed. 

East Volunteer. — Main adit in 916 feet; 165 feet to go to cut "'Blue Reef." 

Coronella Mine. — No work at present, pending the crushing of a quantity of stone at the East 
Volunteer batterv. 



ANNUAL REPORT OF THE GOVERNMENT GEOLOGIST. 



Government (xcolagisCs O^ice, Launceston, \%th July^ 1898. 

Sir, 

I UAVE the honour to sul)init mv Annual Report as Ciovernnient Geologist for the year ending 
June 30th, 1808. 

The following Rejiorts have been )>re])are(l and forwarded to you : — 

On the Mineral Fi(^l(l in the noighlmurhood of the Minnow River. 

On an alK'ged discovery of Coal-bearing Strata in the vicinity of Quamby's Bluff. 

On the Mineral Fields in the neighbourhood of Mount Black, Ringville, Mount Read, 
and Lake Dora. 

In October last, according to instructions from the Honourable the Minister of Mines, I compiled 
a short pamjihlet on the mineral industry of the Colony, and since then have prepared a supple- 
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inentary re}>ort at the close of each quarter. As there is no statistical staff in connection with the 
Mines Department, it is exceedingly difficult to obtain complete and accurate returns from all the 
mines. I would respectfully suggest that it be made compulsory on all mine-owners to furnish 
detailed quarterly returns, sliowinof the quantity and value of the minerals or metals obtained, value 
of machinery and plant, average number of men employed, &c. 

Geological Survey. — I am of opinion that mucii ^ood would result from a detailed geological 
survey of the Island, especially of the West Coast Districts, but it is impossible to do this under 
present circumstances. It would require the undivided attention of two or three men, and very 
little satisfactory work can be done until a proper topographical survey has been made. 

In the charts of the mineral fields issued by the Mines Department, the tracks, rivers, moun- 
tains, &c., are as a rule only sketched in, and they are sometimes very misleading. Sections are 
often applied for remote from any previously surveyed blocks, and, as a connecting traverse would 
be very troublesome owing to the broken nature of the country and the generally dense bush, an 
independent survey is made, starting generally from the magnetic meridian at a point whose 
relative position is only approximately known. When the intervening sections are surveyed and 

E lotted it sometimes happens that the positions of mountains, rivers, &c., as shown on previous charts 
ave to be shifted several miles. 

Diamond Drills. — Neither of the two diamond drills have been in use during the year, but 
several enquiries have been made about them. No. 1 Drill has lately been thoroughly overhauled 
and is likely to be soon at work, but No. 2 Drill, which is at Zeehan, is in a very bad state of repair. 

I have the honour to be, 

Sir, 

Your obedient Servant, 

J. HAKCOURT SMITH, B.A., Government Geologist 

W. H. Wallace, JEsq.^ Secretary for Mines, Bobart. 



REPORT OF THE MOUNT CAMERON WATER-RACE BOARD FOR 

THE YEAR ENDING 30th JUNE, 1898. 



]st July, \S98. 

Sir, 

We have the honour to present the Report of this Board for the year ending the 30th June, 

1898. . 

Tliis Board has met as frequently as occasion required. 

The staff consists of a Manager and three watermen and channel-keepers. 

The duty of the Manager consists of the entire charge and supervision of the Race, which, 
with its branches, is thirty-three miles in length. He keeps all accounts, weighs the tin raised 
under the royalty system, and collects and accounts for the royalties thereon, prepares plans and 
specifications for all works of construction and maintenance, levels head and tail races for customers 
when required, and generally manages and supervises all matters connected with the safety and 
efficiency of the Race. His s^alary is £200 a year, with forage allowance £50, and a cottage. He 
is expected to keep a horse, which is partly used for conveying tools and materials used on the 
works. 

The duties of the watermen and channel-keepers are to distribute water to the customers, to do 
all work necessary, night or day, for the preservation of the safety of the Race, and for cleaning 
and keeping the same in order. Their duties are of a responsible nature, and any neglect of them 
would involve the Board in a loss which might entail hundreds of pounds to make good. 

The flumings upon the. old portion of the Race, which, owing to the advanced state of decay 
into which they nad lapsed, were the cause of a very considerable and increasing loss of water, and 
consequent diminution of revenue, have now be replaced by earth-channels, and the Race is now in 
fairly good order. This work has been somewhat costly, but no doubt it has been true economy to 
have undertaken it, and the cost of maintenance has been much lessened. 



(No. 61.) 

24 

Up to the vear 1897 the Race has always been able to pay a balance, over and above the 
amount required for maintenance, to the Public Debts Sinking Fund. Last year, owinff to the lnw 
price of tin, the stoppage of water for c<»rtain periods while important construction work was l>een 
carried on, and to the exceptionally dry summer and shortness of water, the Race did not quite pay 
working expenses. Certain reductions in the cost of management have now been effected, which 
will save the Government £162 10^. yearly. The Manager's salary has been reduced by £1<H), 
and the wages of one waterman (who is at the extreme end of the Race and, is seldom called n|K)n 
to do more than turn the water on in the morning and oif again at night), has been reduced from 
8*. to 4s. per diem ; he is, however, allowed to perform private work during such part of the day as 
he is not required by the Manager. 

Having in view the recent depressed state of mining and consequent low revenue from the sale 
of water, the Mount Cameron ^^'ater-race Board does not consider it desirable to oflFer the Hace 
for sale at the present time, but to defer the sale until tin-mining becomes more prosperous, and this 
may l>e reasonably looked for through the enhanced price of tin. Any proposed offer of the Race 
for sale should, in our o|>inion, be accompanied by mining concessions in the way of the reservation 
of a large area of mineral-bearing land for the use of the purchaser. 

The Statistics for the year are as follows : — 

Average per week of claims suppUed 15 

Greatest number supplied in any one week 19 

Present number supplied 19 

Total number of heads of water supplied 3901 

Tons of tin ore raised 90 tons llcwts. 19 lbs. 

Average number of miners employed — 13 Euroj)eans; 37 Chinese 50 

£ s, d. 

Total receipts for the year 629 

Cost for maintenance and management *. 729 18 10 

Paid to Public Debts Sinking Fund, 1897 " ML 

Total cost of purchase and construction 34,572 19 

W. H. WALLACE, C/iairman of the Board. 
C. O'REILLY, ^ 

J. HARCOURT SMITH,f 
S. HAWKES, C 

JOHN SIMPSON, ) 



Members. 



TA8MANIAN SMELTING COiMPANY, LIMITED. 



As the result of the investigations made at the end of 1896 and beginning of 1897 by Mr. 
Haber, on behalf of the Deutsche Bank, Berlin, and Mr. W. Schmidt, on behalf of the Metallgesell- 
s(*haft, Frankfort a M, the Tasmanian Smelting Company, Limited, was organised for the reduction 
of the ores of the Zeehan field and adjoining districts, and a Manager engaged for the immediate 
erection of the works. 

Tlie Company is regis>tered in London, with a capital of £85,000, and has the following Board 
of Directors : — M. Steinthal, Es(|., Berlin ; M. van Gember, M.E., ditto ; A. Goerz, Esq., 
Loudon ; Z. Hoehsc'hild, Esq., Frankfort a M. ; Wulrer Schmidt, Esq., M.E., Melbourne. Max 
Heberleiii, Zeehan, Tasmania, is (ieneral Manag«»r, and Mr. H. Militz, London, Secretary of the 
Company. 

The rapid advance in smelting made in the United States during the last few years caused the 
engagement of a metallurgist with American experience, and Mr. Heberlein arrived on the field in 
November, 1897. 

After a delay of several months for the pro))er adjustment of preliminaries, active operations 
were commenced* on the smelters. The site is situated some two miles south of the town of Zeehan, 
on the Zeehan and Strahan line of (n)vernment railway, on the slo|>e of a hill in the immediate 
vicinity of extensive limerock deposits, which were previously acquired by purchase. 
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The slope of the hill permits the application of terrace arrangement, by which all materials are 
handled by gravitating towards their final depositions. This arrangement called for heavy 
excavation for the building, and an expensive railway connection of some distance in order to obtain 
the proper delivery of all materials on their respective levels. The grading for the works was 
oouiraenced on beginning of March, that of railway on April 1st. All this work has been completed, 
and the deHvery of building materials, which was utterly impossible without a railway track, 
comuienced, so that the actual construction is under full swing. 

The accompanying plans plainly show the situation of buildings. The sulphide ores are 
delivered on upper track to the sample mill, capacity 100 tuns per shift, or, in the ease of 
conoentrates, to the sulphide bins du-ect. The crushed sulphides go to their respective bins. These 
bins are 5 feet below railway track, on level with top of calcining furnaces, of which 7, 72 feet long 
by 17 feet wide, are provided. 

The lower track is 13 feet below the upper, on level with sampling-mill floor and roaster 
building. Oxide and such ores which do not require crushing, fluxes, fuel, &c. &c., are delivered 
on this track in such manner that wood goes directly to the places of consumption, wliile other 
material is discharged into an arrangement of bins, which allow the least possible inconvenience in 
handling, and give ample room for storage and bedding of the diflerent ores. 

This bin-room is on blast furnace charge-floor level, 7 feet below lower track level, and 
measures 150 feet x 360 feet. The blast-furnaces, three in number, of an aggregate capacity of 
251) tons ore per 24 hours, are situated on the lowest level, 25 feet below bins and charge-floor. On 
the same level are the boiler and engine-houses and ma(;hine-shop. The disposal of slag and 
refase is facilitated by a "dump" of 45 - 80 feet in height. In addition to the above buildings, com- 
modious officeii, laboratory, storehouse, blacksmith's shop, bath-house for employees, and cottages for 
the staflT, are provided. A double haulage-hne will connect the bins with the limerock quarry and 
woodyard, and also deliver the products, silver-lead bullion and copper mattes, to the railway main 
line. 

The works will be far enough advanced to receive ores as soon as the necessary storage-room 
is completed. 

The materials of construction have been contracted for, and nearly all machinery, which comes 
from best shops of their respective line, is now en route from the United States and elsewhere. 

The whole plant is so arranged as to permit an increase of capacity without change in its 
systematic working at a small expense, spare engines, blowers and boilers being already included in 
present construction. 

« 

Two brick chimney stacks connected by flues and condensing chambers to calcining and blast 
furnaces will carry the fumes above the crests of the surrounding hills, and are of suflicient size to 
accommodate future additions to either department. 

The water supply is derived fi'om a creek at bottom of slag- dump, and pumped by compound 
steam-pump through a system of water-mains with branches, which not only furnishes a continuous 
supply to the different departments, but gives eflScient protection against Are, the minimum pressure 
being 60 feet over the' height of most elevated buildings. The general stores are kept in a 
magazine situated between upper and lower track at their junction. 

• 

The completion of these works means very much for the Zeehan, Dundas, and Mt. Reid 
districts. . No pains have been spared to make it an up-to-date smelting-plant for the reduction of 
customers* ores. 'J[1>G machinery is all of approved and most modern type to ensure efticiency and 
economy, and this, with the financial standing and the experience with enterprises of such dimen- 
sions, will surely prove a benefit to the West Coast and to the whole of the Tasmanian Colony. 
Already the stimulating effects of this first and only silver-lead smelter in Tasmania are felt, and 
the semi-monthly pay-davs are welcomed by merchants and business-men in general. The natural 
increase in population will greatly benefit other portions of the Colony as well, as the market for 
their products is enlarged by new consumers, not only the men directly employed by the Tasmanian 
Smelting Company, Limited, either at their work or in the bush, but also by the additional 
employment of miners openijg new projierties by finding a cash sale for heretofore valueless 
products. 
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DIAMOND DRILLS. 

Statement of Work done to 30<A June^ 1898. 



Year. 



Locality. 



Direction of 
Bora. 



No. (»f 
Bores. 



1882-3 

1883 

1884 

1886 

1886-7 

1887 

1888 

1888-9 

1889) 

1890} 

1890 ! 

1891 

1891 

1891-2 

1892-3 

1893 

1895-6 



No. 1. Drill. 

Back Cnjek— For Gold 

Lefrov — For Gold 

Taileton— For Coal 

Longford — For Coal 

Harefieid Estate — For Coal 

Cardiff Claim, Mount Malcolm — For Coal 

Killymoon Estate — For Coal 

Seymour — For Coal 

Beaconsficld (Phcjenix G. M. Co.) — 

For Gold 

Bcaconsfiojd ( East Tasmania G. M. Co.) — 

For Gold 

Spring Bay — For Coal 

Ravensdale — For Coal. 

Back River, Prosser's Plains — For Coal . 
Lefroy (Deep Lead Syndicate) — For Gold 
Lefrov (East Pinafore Co.) — For Gold ... 
Sandfly— For Coal 



Vertical 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

Ditto 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 



1882 

1883 
1884 

1885 
1886 
1886 

1887 

1887 

1888 
1888 
1888 
1889 
1891 
1891 
1892 
1893 
1894 



Total 



No. 2 Drill. 
Beaconsfield — For Gold . . . , 



'-7i 



Mangana — For Gold 

Guy Fawkert Gullv, near Hobart — For 

Coal \ 

Malahide Estate, near Fingal — For Gold 
Carr Villa, near Lauuceston — For Coal ..." 
Waratali (Mount BischofF Alluvial T. M. 

Company) — For Tin 

Waratah (Mount Bischoff* T. M. Co.)—, 

For Tin ! 

Ditto ... i 

I 

Old Beach— For Coal i 

Campania — For Coal ' 

Richmond — For Coal ' 

Back Creek— For Gold 

Macqiiarie Plains— For Coal 

Jerusalem — For Coal 

Langloh Park — For Coal 

Southport — For Coal 

Zeehan (Tasmania Crown S. M. Co.) — 
For Silver : 



Horizontal, ! 

undergronndj 

Ditto ! 

Vertical ' 

Ditto I 
Ditto 

Ditto 

Ditto 
Horizontal, 
underground 
Vertical | 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 
Horizontal, 
underground 



Total Distance ! 
boned. 



Total 



7 
4 
1 
2 
1 
1 
1 
5 



1 
4 
1 
2 
4 
1 
4 



40 



41 



feet. 

1390 

1011 
401 

1585 
725 
562 
504 

2266 

781 

978 
937 
114 
854 
979 
317 
2130 



15,474 



68 

546 

612 

1397 

571 

1548 

841 
53 

593 
600 
500 
787 
069 
344 
1249 
612 

319 



11,629 



ATerage coat per foot, 
inelosire of Laboor 
and Fad. 



a. 




2 2 

14 9^ 

10 

11 U 

6 1} 

15 9 

10 3 

11 5 



No record. 

15 1 

5 6 
5 6 

5 4 

6 li 

11 8 
7 8 

Abt 10 9 

7 

5 

8 

4 

4 

5 

5 

10 2^ 



Aggregate number of bores 81 

Total distance bored 27,103 ft. 



Launceslon, tilth Juhj, 1898. 



J. HARCOURT SMITH, B.A., Government GeologiaU 



m 
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No. 1. 

COMPARATIVE Statement of Gold won during the Years 1880, 1881, 1882, 
1883, 1884, 1885, 1886, 1887, 188S, 1889, 1890, 1891, 1892, 1893, 1894, 
1895, 1896, 1897, and tite first Half-year of 1898. 



YEAR. 



1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 for first half-year 



QUANTITY. 



oz». dwts. 

52,595 

56,693 

49,122 6 

46,577 10 

42,3J39 19 

41,240 19 

31,014 10 

42,CiC9 3 

39,610 19 

32,332 13 

20,510 

38,789 

42,378 

37,687 

57,873 

54,964 

62,591 

77,131 

29,599 10 



VALUE. 



£ 

201,297 
216,901 
187,337 
176,442 
160,404 
155,309 
117,250 
158,533 
147,154 
119,703 
75,888 
145,459 
158,917 
141,326 
217,024 
206,115 
237,574 
296,660 
114,175 



No. 2. 

RETURN showing the Quantity of Gold obtained from Quartz during the 
Years 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 
1891, 1892, 1893, 1894, 1895, 1896, \%^1 , and the first Half-year of \%m. 



YEAR. 



1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 for first half-year 



QUANTITY. 



ounces. 

34,345 

45,776 

36,215 

36,672 

30,540 

33,266 

25,004 

33,427 

34,156 

33,069 

17,829 

33,659 

34,386 

30,163 

52,239 

51,628 

59,453 

74,937 

28,464J 



VALUE. 



£ 

130,622 
174,956 
137,183 
138,060 
114,630 
124,234 

87,516 
123,453 
126,139 
116,517 

64,184 
126,221 
128,947 
113,111 
195,896 
193,605 
222,948 
288,432 
109,919 
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No. 3. 

QUANTITY and Value of Co'ilraisul during ilie Yeats 1880, 1881, 1882, 188;J, 
1884, 1885, 1886, 1887, 1888, 1889, 1890. 1891, 1892, 1^93, 1894, 1895, 
1896, \%^1 , aid the first BaiJ-year of ' ]898. 



YBAR. 



1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898, for the first half-year 



QUANTITY 



tons. 

12,219 

11,163 

8803 

8872 

7194 

6654 

10,391 

27,633 

41,577 

36,700 

50,519 

43,256 

36,008 

34,693 

30,499 

32,698 

41,904 

42,196 

23,378 



VALUE. 



£ 

10,998 

10,047 

7923 

7985 

6475 

5989 

9352 

24,870 

37,420 

33,030 

45,467 

38,930 

32,407 

27,754 

24,399 

26,159 

33,523 

33,757 

18,702 



No. 4. 

CO At PA IIATIVE Statement of Tin exported from Tasmania during the Years 
1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891, 1892, 
1893, 1894, 1895, 1896, 1897,a»rf for the first Half-year of 1898, compUed 
from Customs Returns only. 



YEAR. 



TONS. 



VALUE. 



I 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1«93 

1894 

IS^j 

1896 

1897 

18W. tor the fir^t half-vear 



3954 
4124 
3670 
4122 
3707 
4242 
3776 
36074 
3775^ 
3764 
3209i 
3235 
3174 
3128i 
2934" 
2726J 
2700 
2423i 
926j 



£ 
341,736 
375,775 
361,046 
376,446 
301,423 
a57,587 
363,364 
409353 
426,321 
344,941 
296.368 
291,715 
290,083 
260,219 
198,298 
167,461 
139,036 
149,994 
59,462 
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No. 5. 

QUANTITY and Value of Silver Ore exported from Tasmania during the Years 
1888, 1889, 1800, 18*)1, 1892, 1893, 1894, 1895, 1896, 1897, and the first 
Half-year of \S\)S, 



YKAIl. 



1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 



1898, for the first half-vear. 



QUANTITY. 


VAr.UK. 


tons 


£ 


417 


5a38 


415 


7044 


2053 


26,487 


4810 


52,284 


9326 


45,502 


14,302 


198,610 


21,0()4 


2a3,043 


17,980 


175,957 


21,167 


229,660 


18,:364 


200,167 


6998J 


85,7:34 



No. 6. 

QUANTITY and Value of Blister Copper exported from Tasmania during the 

Years 1896, 1897, and the first Half-year of 1898. 



YEAR. 



QUANTITY. 



1896 

1897 

1898, for the first half-year. 



tons 

4U 
4700" 
2234 J 



VALUK. 



£ 

1245 
322,500 
156,415 



No. 7. 

QUANTITY and Vafue of Copper Ore exported from Tasmania during the 

Years 1896, 1897, and the first Half-year of 1898. 



YEAR. 



QUANTITY, 



VALUE. 



1896 

1897 

1898, for the first half-vear 



tODii 

34 
75 
51 



£ 



1020 
2250 
1530 
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No. 8. 

RETCRN showimj the Nutnher of Persons eixfjuyed in Mininf/ during the. Years 18H0 to 1897, 

incliisire^ and first Half-year of 1898. 



YEAR. 



NUMBER. 



1880. 

1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 



1653 
3156 
4098 
3818 
2972 
2783 
2681 
3361 
2989 
3141 



YEAR. 



1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898, for the first half-year 



NlTtfBER. 



2868 
3219 
3295 
3403 
3433 
4062 
4350 
4510 
6223 



No. 9. 

RETURN showing the Number and Area of Leases held under " The Mining Act, 1893," in ford 

30M June of each gear since 1892. 



Nature. 


In force 

on 30th June, 

1892. 


In force 

on 30th June, 

1893. 


In force 

on 30th June, 

1894. 


In force 

on 30lh June, 

1895. 


In force 

on 30th June, 

1806. 


In force 

on SOth June, 

1897. 


In force 
on dOth Jose, 
1S9B. 




KO. 

1857 

47 

489 

173 


AREA. 


NO. 


AREA. 


NO. I AREA. 


NO. AREA. 

1 


NO. 


AREA. 


NO. 


AREA. 


NO. AIU. 


For tin, &c. at a rental 
of 5«. an acre 


Acres. 

89,962 

6874 

4606 

812 
sluice- 
heads. 


1547 

57 

.501 

135 


Acre8. 

71,279 
8963 
4801 

890 
sluice- 
heads. 


i Acres. 
997 i4.'i.5.^'2» 


. AcrcK. 

720 31,207 

37 1 6551 

455 ' 4366 

1 

176 755 

sluice- 
heads. 


738 

37 

602 


Acres. 
33,077 
5946 
ST 124 


1150 

38 

615 

155 


Acres. , Am*. 
56,493 : 1290 66.%l 


For coal and. slate, at 
2s, Qd, an acre rent .... 

For gold, at a rental of 
20j>r. an acre 


23 
374 


4231 


' 5 u 

6105 41 5943 
5789 702 7190 


Water Rights, Mineral 
and Gold, at 20^. per 
sluice-head 


198 866 


160 ftOR 


774 

sluice- 
heads. 


159 78^ 






sluice- 
heads. 




sluice- 
heads. 





No. 10. 

RETURN of the Number and Area of Leases under " The Mining Act, 1893," in force on tlie 
]st July, 1897, issued during the Year ending 30th June, 1^98, cancelled during the Y<ar 
ending 30th June, 1 898, and remaining in force on 30th June, 1 898. 



Nature of Lease. 



For Tin, &€., at a rental of bs. an 

acre 

For Coal and Slate, at a rental of 

2x. %d* an acre 

For Gold, at a rental of 20x. an 

acre 

Water Rights, Mineral and Gold, ut 

20x. per sluice-head 



T ^ «/v 1 Issued during Cancelled during 

In torce on 30th Year ending 30th Year ending 30tE 

June, 1897. j^j^^, 1898. June, 1898. 



No. 



1150 

38 

615 

155 



Area. 



No. 



Area. 



No. 



Acres. 

56,493 
6105 
5789 

774 

sluice- 
heads. 



482 

9 ! 
329 
27 



Acres. 

27,184 i 342 
841 6 



3654 

102 i 

sluice- , 

heads. I 



242 
23 



Area. 



Acres. 

10,696 
1003 
2-253 

92 

sluice- 
heads. 



In force on 30th 
June, 1898. 



No 



Area. 



Acres. 



1290 66,981 



41 
702 



5943 
7190 



159 784 
i sluice- 
heads. 



mmmmmtmm 
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MINING Compatiies registered during the Year ending 30//i June^ 1898. 



NTMDKH OF COM P.A NI KS. 



109 



CAJMTAL. 



£326,135 



TOTAL Area of Lnnd applied for during the Year ending 30//i JunCy 1898. 

MINERAL. NO. OF APPLICATION'S. AREA. 

Gold 351 3437 

Silver and other Minerals 1589 103,404 

Tin 46 1387 

Coal, Limestone, &c 20 1961 

Total 2006 110,189 

In addition to the above, applications tor 81 Water Ri<]:ht8 for 512 sluice-heads of 
water were received. 



TOTAL Amount of Rents, Fees, ^c. received by th*» Mines Department during 

the Year ending 'iOth June, 1 898. 



HEAD OF REVENUE. 



Rent under " Tlie Mining Act, 1893," for Gold 

pees ,, ,, ,, 

Rent „ „ for Minerals 

i^ees „ „ ,, 

Survey Fees 

Rent of Diamond Drills 

Total 



AMOUNT. 



£ X. d. 

5731 7 2 

689 10 2 

25,007 6 9 

3648 15 3 

16,489 7 4 

5 6 9 



£51,571 13 5 
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irregular seams of iron and copper pyrites are seen. To get some idea of the value of the pyrites, 
I took chippings from the more solid ore, which Mr. Ward, the Government Analyst, has assayed, 
with the following result : — Copper, 2'3 per cent. ; gold, a trace ; and silver, 9 dwts. 19grs. per ton. 
No. 4 lode has been cut in several trenches to the south west of the main workings close to the 
Pieman. It is a well defined vein about 1 foot wide, striking about N. 15° W., consisting chiefly 
of iron pyrites, and is worth further prospecting. 

The site for tiie bridge across the Pieman, on the fiurnie-Zeehan Railway, is close to this spot, 
and between here and Rosebery several deep cuttings will be necessary, which will be an excellent 
prospecting work. 

Work IS also being carried on by the Cutty Sark Prospecting Association on the Boco Creek 
sections. For crossing the river, a cage working on a wire rope has been erected close to the main 
camp. The river here runs in a deep gorge, and during heavy floods rises 40 to 50 feet above its 
normal level, but at the time of my visit it was very low, and I was able to cross on a log about 
three-quarters of a mile above the cage, a little below the junction of Boco Creek and the Pieman. 
On Section 1776-93m a tunnel has been started from the creek and driven a few fe^t in a S.8.E. 
direction, showing several small veins and strings of iron and copper pvrites with a little chalcocite 
(black sulphide of copper) and native copper, and there is a good cleal of pyrites disseminated 
through the country. A little lower down the creek a small vein of carbonate of iron carrying a 
little pyrites and galena is seen, running almost parallel to the tunnel. Nothing payable has so far 
been discovered, but the indications for tft occurrence of a true lode are more encouraging, and 
when the tunnel gets further in under the hill a crosscut should be driven £. and W. Tne survey 
of the Bumie-Zeehan Railway follows the valley of Boco Creek for three or four miles, and several 
sections have been pegged further north along the line, but as I could not hear of any work being 
done on any of these 1 did not visit them. No work was going on on Sections I830-93m and 
1838-93m belonging to the North Cutty Sark Mining Company, or on Sections I839-93m and 
1840-93m, held by the Cutty Sark Consols Mining Company; but several prospecting trenches 
have been cut on the south side of the river showing pyrites disseminated insularly through the 
country. One of these cuts, afler passing through about 20 feet of rock, comes into alluvial 
ground, which has not been bottomed. It consists of river sand, and all along the banks the 
remains of old river terraces are seen, which are likely to contain a Uttle gold. 

Section I841-93m. — To the south west of the Cutty Sark main workings a little trenching 
has been done on this section, which is held by the Robbie Burns Mining Company, but work has 
been abandoned for the present. In one trench a small vein was cut running N.W. and 8.E. 
carrying galena, zinc blende, and pyrites, but not in payable quantities. Further south the country 
changes to slate, and a deep trench has been cut across the top of a low rid^e, through kindly- 
looking slate, but nothing of value was cut. The slate strikes about N. 20^^ W., dipping at high 
angles to the E., and is probably a continuation of the slate seen in parts of the Roseoery District, 
on the eastern side of the schist belt, and prospecting is to be recommended further west. 

Hawkesbury Mine, Sections I700-93m and 1701-93m, 80 acres each. — These sections lie to the 
south of the Cutty Sark Mine, and the same belt of pyritiferous rock has been traced through them. 
A good deal of surface trenching has been done on the west side of the. ridge which runs through 
the centre of the sections from north to south, and, wherever shot into, the country rock shows 
pyrites disseminated through it with occasional bunches and splashes carrying a good deal of copper 
pyrites, but no defined ore bodies. Near the boundary between the two sections a shaft was sunk 
64 feet (now full of water), and a cross-cut driven about 40 feet to the east, but so far as I could see 
from the stuff at the surface nothing of value was cut, and the shaft has been abandoned. Further 
south, on Section 1207~93m, a deep trench is seen close to the track, about a chain in length, 
showing a little pyrites irregularly disseminated through the country. This section is held by the 
Ladas Mining Company, which also hold? Sections 1206-93m and 120s-93m, but no work was 
being carried on so far as 1 know at the time of my visit, and I did not hear of any other 
prospecting work having been done. 

It will be seen that all the mines in the Cutty Sark Group present very similar features. 
There is an extensive belt of country through which metallic sulphides, chiefly iron pyrites, with a 
little copper pyrites and galena, are disseminated. The formations resemble ** stockworks " rather 
than true lodes, and, although in several instances the indications are sufficient to encourage further 
prospecting, it seems extremely doubtful if any permanent ore bodies of a payable character will 
be discovered. 

Kershaw and Sandisons, — About 2 miles north of the southern section of the Cutty Sark P. A. 
a large deposit of iron pyrites has been discovered, locally known as Kershaw and Sandison's Big 
Show, and several sections have been applied for, which were not surveyed at the time of my visit. 
The formation outcrops near the top of a ridge, running approximately N. B. and S.W. about 1460 
feet above sea level, the rise in the last mile of the track being 850 feet. 100 feet below the top of 
the ridge a shallow trench about 2 chains long has been cut, running about IS. and S. The 
country rock is a siliceous schist, which is more or less impregnated with pyrites for the entire length 
of the trench, and towards the north end the pyrites become more solid, and contain a good deal of 
barytes. A little further north a tunnel has been driven about 20 feet through fairly solid pyrites 
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mixed with a good deal of quartz, and another small cut has been made into the solid pyrites about 
150 feet lower down. As yet not enough work has been done to define either the approximate size 
or the strike of the ore body, but it is evidently a very large one, and large quantities of ore could 
be easily won by open cuts with very little stripping. As far as can be seen at present, however, 
the ore is far too poor to be payable, a sample which I took as fairly representing the ore in sight 
yi^ing« on assay by Mr. Ward, traces only of gold and copper and 19 dwts. 14 grs. silver per ton. 
Much better assays are, however, reported to have been obtained, and the formation is well worth 
further testing, which can be very easily done by tunnelling. At present it is impossible to do this 
economically, owing to the great cost of getting in supplies, and it is not likely that very much work 
will be done until the railway is completed. 

Between Kershaw and Sandison's and the Pieman the country is mostly heayilv timbered with 
a thick undergrowth, making it difficult to see the country rock, but in one place the track passes 
roand cliffs of porphyritic felsite. This rock, as far as seen, is not mineral-bearing, but is 
likely to have had an important influence on the adjacent schists. 

ROSEBERY DISTRICT. 

To the west of Mount Black is an extensive belt of light-coloured argillaceous schists, in which 
there are several mineralised zones comparable with the Fahlbands of Norway. In these zones the 
schists are impregnated with sulphides of iron, zinc, lead, and copper for a considerable width, and 
on the Tasmanian Copper Mine and adjacent sections solid bodies of dense sulphide ore have been 
discovered. The schists have a general strike of about N. 20° W., dipping at varying angles to the 
E.N.E. In the eastern portion of the above-mentioned sections they gradually merge into black 
slates, and there can be little doubt but that the laminations of the schists correspond with original 
bedding-planes. The ore bodies are on the whole conformable with the schists, and may be classed 
as bedded veins. The ore has probably been introduced in aqueous solutions circulating along planes 
of weakness, the more or less shattered schist being dissolved and replaced by metallic sulphides. 
In other parts of the field lodes of the true fis«}ure type haye been found. The principal difference 
between these two classes of deposits is, that *'a true lode " pre-supposes the existence of a fissure 
(generally crossing the strata) in which the ore has been deposited, whereas a '* bedded-vein" is parallel 
with the enclosing strata, and the pre-existence of a fissure is not absolutely necessary, although 
it is probable that, as in the case under consideration, open spaces have been formed by the foliation 
of the schists, and subsequently filled with ore. It is now generally admitted that in many true 
lodes metasomatic replacement of the wall-rock has taken place to a greater or lesser extent, so that 
it is often hard to discriminate between the two classes, and in the following description of the work 
done on the different sections the " ore-body " will generally be referred to as the " lode." 

Tasmanian Copper Mine (formerly called the Rosebery Mine). — The Tasmanian Copper 
Company, Limited, holds Sections 69-93, 60-93, and 61-93, 25 acres in all, under lease for gold, and 
Sections 95-93M, 206-93M, 207-93M, 208-93m, 254-93m, 258-93m, 277-93m, 339-93m, and 1206- 
93m, aggregating 434 acres, held under mineral lease, and a considerable amount of work has been 
done in opening up a large deposit of sulphide ore which runs in a N.N. Westerly du'ection through 
Sections 60-93 and 69-93, underlaying to the E.N.E. About 4 chains from the northern boundary 
and 5 chains from the eastern boundary of Section 60-93 is the mouth of what is known as No. 4 
tunnel, which has been driven about 450 feet, more or less, along the course of the lode. The tunnel 
starts on a course of N. '34° W., and after passing through 30 feet of alluvial wash containing large 
water-worn boulders, comes into friable sulphide ore and gossan, some of which is said to have 
yielded very high assays for silver. These give way to dense sulphide ore, consisting of an intimate 
mixture of varying proportions of iron and copper pyrites, zinc blende and galena, and the drive is 
continued obliquely across the lode to the west or footwall, which is struck at about 100 feet from the 
entrance. The drive is then continued in a northerly direction through the lode, gradually making 
over towards the haneing-wall. At 1 20 feet from the entrance cross-cuts have been driven a little 
north of east and south of west 53 feet and 13 feet respectively. In the east end the hanging-wall 
is very well defined, showing the ore-body to be conformable vnth the schists, which here strike 
N. 20® W., and dip at an angle of about 40° N. 20° E. For a width of 60 feet measured along 
the cross-cuts it is nearly all solid sulphide ore, presenting a laminated appearance, with one or two 
small bands of mineralised schist. 150 feet further in, a cross-cut has been put in on either side of 
the drive across the lode, which here contains about 25 feet of solid ore. The drive continues all in 
ore for about 60 feet, when the footwall is again struck and followed for about 40 feet, the lode 
being here rather broken. At 120 feet past No. 2 cross-cut a cross-cut has been driven 48 feet S.W. 
to connect with an air-shaft 96 feet deep, which was started on the hanging-wall side and sunk 
through the lode into footwall country. This cross-cut is chiefly in schist, some of which is heavily 
impregnated with pyrites. Beyond this the lode seems a good deal disturbed and broken, with 
occasional bunches of quartz and copper pyrites, and it is probable that it has been shattered by a 
&ult. 

No. 2 tunnel is about 170 feet below No. 4. It starts in Section 277-93m on the footwall side 
of the lode, and was driven as a cross-cut bearing N. 35° E., passing within a few feet of the N.W. 
corner of Section 62-93 belonging to the Primrose Company. A little pyrites is seen in places 
clissei^iinated through the schist, but the solid ore was first struck at 618 feet from the entrance, and 
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a cross-cut put in at this point a little north of east to the hanging-watl shows about 30 feet of 
dense sulphide ore. The main tunnel is continued obliquely across the lode, and at 646 feet a drive 
has been put into the north following the hanging-wall for about 95 feet. A drive has also been pat 
in about the same distance to the south from the main tunnel along the footwall. The ore seen in 
the cross-cut and drives at this level is very similar in appearance, so that in the upper tunnel, the 
mouth of which is aiiout 250 feet measured horizontallv from where the lode was struck in No. 2, 
and from surface indications there is reason to expect that the ore-body will be found contiuuoas 
between these points. It is proposed to drive another adit (No. 3) intermediate between No. 4 and 
No. 2, and eventually a fourth adit will probably be put in about 100 feet below No. 2, but this will 
have to be driven a long distance before reaching the ore. It will, however, prospect the footwall 
country, and it is quite probable that other parallel deposits will be discovered. A good deal more 
work will have to be done by cross-cutting, sinking, and rising in the lode before any definite 
figures can be given as to the approximate amount of ore in sight above the present levels, but it is 
quite sufficient to warrant the erection of reduction works, provided it can be shown that the ore 
can be treated at a profit. The management could not allow me to take samples from the mine 
with a view to publishing the results, so that I can give no idea of the value of the ore. In the 
Report on the progress of the work at the mine dunng 1897 made by the engineer in charge it is 
stated that there are 10,000 tons of ore at grass, and the average of over 2000 determinations made 
during the year is given as follows : — 

£ 8. d. 

Gold, 0*15 oz. per ton, valued at 13 

Silver, 12*85 ozs. per ton, valued at 16 

Copper, 2*34 ozs. per cent., valued at I 1 

Total value of the ore per ton £3 

No mention is made of the zinc or lead contents, which are likely to have an important bearing 
on the degree of success attending the treatment of the ore, the presence of zinc blende in large 
quantities being decidedly detrimental in smelting. The ore for the most part is very free from 
gangue, but in places there is a good deal of quartz and sometimes barytes, and it is noticeable that 
where the quartz occurs it is generally accompanied by bunches of clean copper pyrites. At times 
the various sulphides occur in layers which would admit of hand picking, but, as far as conld be seen, 
in the great bulk of the ore they are too intimately mixed for this, and any attempt to separate them 
by wet concentration would be attended by very imperfect results, and probably ^reat loss in alver 
and gold, besides leaving the ore in a finely divided state unsuited for direct smelting. 

An excellent site has been chosen and the ground cleared for reduction works, which it is pro- 
posed to erect as soon as railway communication is established. The ground has also been cleared 
for a self-acting tramway about 1600 feet long, which will deliver the ore direct from No. 2 tunnel 
to the smelters, so that there will be very Uttle expense for handling. On the Stitt River a water- 
right of 40 sluice-heads (representmg approximately 6000 gallons per minute) has been secured, 
and a race is now in course of construction to bring this in ; the total length of this race will be 
about 5} miles, of which about half is completed. On the Pieman 100 sluice-heads have been 
secured, and a survey is now being made for a race which will be about 15 miles in length. 

It is probable that the ore will be treated by a modified form of "pyritic smelting," a process 
which is yet in its infancy and is becoming more widely used every year. The great advantages of 
this process are that it avoids the expensive and tedious operation of roasting, and effects a great 
saving of coke in the blast furnace, the rapid oxidation under the influence of a hot blast of the 
sulphur, arsenic, antimony, &c. present in a suitable ore furnishing sufficient heat to smelt the 
charge. Zinc blende in large proportions is very detrimental in this as in other methods of 
smelting : it carries silver and gold into the slag, which it makes pasty, requiring a large proportiou 
of flux ; it also causes great loss of silver and gold through volatilization, and forms infusible 
accretions in the furnace, thus shortening the campaigns and thereby increasing the costs of smelting. 
The limit of zinc which can be successfully treated in the blast furnace is from 8 to 1 2 per cent, of 
the charge, and it will be necessary to reduce the zinc down to these or lower limits by the 
" drowning process," i.e., by mixing with other ores free from zinc. This will at once create a 
demand for clean copper ores, and many of the surrounding mines whose ore is too poor to export 
may thus be worked at a profit. 

Primrose Mine, Section 62-93, 10 acres, and Section 290-f)3M, 16 acres. — On Section 62-93, 
formerly known as the South Rosebery, the continuation of the Tasmanian Copper Company's lode 
was cut in a deep trench about 160 feet from the northern boundary of the section, showing dense 
sulphide ore for about 15 feet across. On the hanging-wall side of the lode a vertical shaft has been 
sunk 40 feet, and connected with the adit level. In the shaft the solid ore was struck about 15 feet 
from the surface, and continued to within a few feet of the bottom, when it passed out to the east 
At this point a cross-cut has been put in six or seven feet to the west in footwall schist im- 
pregnated with pyrites. In the tunnel a little ore was cut at about 50 feet from the entrance, and 
for a width of about 30 feet the schists are strongly impregnated with pyrites. At 65 feet a drive 
was started in a northerly direction going obliquely across the formation, the hanging-wall of which 
b touched about 60 feel from the tunnel, and followed in a N.N.W. direction. For the first 80 feet 
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from the tunnel the drive is chiefly in mineralised scliist with small bands of solid ore, after which 
it continues nearly all in ore for about 170 feet. At 150 feet from the tunnel a cross-cut was put in 
to the west to connect with the shaft, showing about 10 feet solid ore measured perpendicular to the 
walls. 90 feet further a second cross-cut has been put in to the footwall showing about the same 
thickness of ore. About 20 feet beyond this, alluvial wash is seen in the back of the drive, and 
beyond this the formation is very broken, the last part of the drive, which was continued to within 
12 feet of the boundary, having collapsed. I took a sample by chipping from all parts of the drive 
between No. 2 cross-cut and the shaft, which assayed as follows: — Gold, traces; silver, 17 ozs. 
3 dwts. per ton ; copper, 0*4 per cent. ; lead, 14-6 per cent. ; and zinc, 28*9 per cent. A second 
sample taken from the solid ore south of the shaft to the tunnel yielded — gold, 3 dwts. 6 grains ; 
silver, 12 ozs. 6 dwts. per ton ; copper, 0*4 per cent. ; lead, 14-4 |>er cent. ; and zinc, 27 6 per cent. 
These and all other samples which 1 took were assayed by Mr. Ward, the Government Analyst. 

According to these assays the ore would seem too poor to smelt with such a high percentage of 
zinc, but it is only fair to add that much higher assays have been obtained, and it is manifestly 
impossible to obtain an accurate sample of the ore in sight without spending much more time than 
I was able to give to it. In any case this level is too shallow to be of much use for working 

?arpo6es, and it would be advisable to put in a tunnel at a lower level from the Mount Black 
^roq>ecting Association's ground. 

About 170 feet south of the tunnel a vertical shaft was being sunk in hanging- wall country, 
and at the time of my visit was down about 50 feet. The schist in the bottom contained a good 
deal of barytes, and is in places heavily charged with pyrites, with small seams of galena and 
blende. Since my return it has been reported that the lode has been passed through, 9 feet wide, 
in a cross-cut, which was driven to the west at 62 feet from the surface. 

North TcLsmanian Copper Mine, Section 1 91 -93m, 40 acres. — In the northern part of this 
section, which lies to the north of Section 206-93m of the Tasmanian Copper Company, a trench 
has been cut from the eastern boundary for about 12 chains in length, running a little S. of W. 
across the country. Near the western end of the trench the country is a decomposed whitish schist, 
a good deal broken, in which small veins of blende and galena occur, striking about JN.W. and 
S.E., but so far as could be seen are of no value. Going east along the trench the country 
gradually changes to black slate, and for a width of about 30 feet, near the east end, it is impregnated 
with pyrites. This belt is seen again in the bed of a small creek further north, and is probably a 
continuation of the Tasmanian Copper Company's formation, though it here contains no solid ore 
at the surface. A^, however, the ore is Ukely to occur in lenticular masses, cutting out both 
horizontally and vertically, but making again at greater depths, it is quite possible that solid ore 
will be found below. Several chains south of the trench dense sulphide ore, similar in appearance 
to that found in the Tasmanian Copper and Primrose Mines, was cut, but its full width is not 
exposed. A little to the north of this cut a vertical shaft is being sunk, which, at the time of my 
visit, was about 75 feet deep. This shaft is closely timbered most of the way down, but the lode is 
said to have been struck at 56 feet, and in the bottom it is about 4 feet wide, underlaying slightly to 
the east. 'I'he ore here consists chiefly of fine-grained blende and pyrite.«, with a little galena, and 
b of low grade, a sample which I took from the bottom assaying — gold, traces ; silver, 6 ozs. 
4dwt8. 12gn». ; Copper, ni/; lead, 4*6 per cent. ; zinc, not determined. The top of this shaft is 
1210 feet above sea-level, or nearly 400 feet above the Tasmanian Copper Company's lower tunnel, 
and so far it has been perfectly dry. 

Rosebery Proprietary^ Section 104-93m, 78 acres.— On this section, which lies E. and 
adjoining the JMorth Tasmanian Copper Mine, prospecting was being carried on in a tunnel started 
by the old Rosebery Company, on Section 206-93m, the first 193 feet being in the latter section. 
At about 80 feet from the entrance a belt of schist, impregnated with pyrites for a width of 17 feet, 
was passed through, and a short drive put in to the south without meeting any solid ore. The 
schist is succeeded by a belt of black slate, having the normal strike of N. 2QP VV., followed by a 
band of grit 10 feet wide. Slate again comes in, and continues to within about 35 feet of the 
end, which is 256 feet from the entrance. The last 35 feet are through a decomposed felsitic rock, 
which does not seem very likely to carry minerals, and I should not advise any more work being 
done at thb point. A good deal of trenching has been dune on other parts of this property, which 
is very densely wooded and difficult to prospectj but, so far, nothing of importance has been dis- 
covered, and the indications are not very encouraging. 

Mount Black Mine. — The Mount Black Prospecting Association holds Section 58-93m, 
40 acres, and Section 59-93m, 20 acres. About five chains from the western boundary and six 
chains from the southern boundary of the latter section a lode formation about 6 feet wide is 
exposed in an open cut. For several feet on either side there is a deposit of brown oxide of 
iron formed by water issuing from the lode, but the oxidation does not continue for any great 
depth. About a chain further north the lode has been cut again, and shows 6 to 8 feet wide, 
striking N. \QP W., and underlaying about 60^ to the E. On the footwall is a band of siliceous 
tourmaline rock, then about 18 inches of iron and copper pyrites, with tourmaline and quartz : 
towards the hanging-wall fluor spar predominates, with quartz and pyrites, and in some places 
a good deal of sulphide of bismuth and wolfram. This formation is evidently of different 
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geological age to that of the Tasmanian Copper Mine. It has ererj appearaiioe of bttng 
a true fissure hxle, and from the association of minerals that it contains it is quite probabte 
that it will carry tin ore at a depth. An underlay shaft was sunk abont 18 feet on the kxle, 
but has been stopped pending the sinking of a main engine-shaft further to the east, and at 
the time of my visit was partly full of water. I took a rough sample from different parts of the 
shafk down to the water level, which gave an assay of 6 dwts. 12 grs. gold, 9 dwts. 19 grs. sUver 
per ton, and M per cent, copper; but Mr. T. Dunn, the manager, informed me that a bulk 
sample of 1^ tons from the underlay shaft had been sent away, and gave a return of 1 oz. 3 dwts. 
gold per ton, no returns being made for silver or copper. The presence of bismuth is not denrable 
in copper-smeltinaf, but the richest of the bismuth ore would probably pay to pick out by band, 
and the balance would make an excellent flux for some of the more refractory ores of the distriet, 
and is, as far as I saw, quite free from zinc. To the north the lode has been cut in several trenches, 
but on the ea^^t is deep alluvial wash, which appears to be going down on the hanging-wall, and has 
not been bottomed. East of the alluvial flat, 190 feet from the underlay shaft, a main shaft baa 
been started which it is anticipated will strike the loda at about 220 feet. This mine has the credit 
of being the first one in this district to be equipped with winding and pumping machinery, and, as 
everything has to be sledged or packed from Ringville, this has been a matter of connderabie 
expense and some difficulty. The pump is worked from a water-wheel on the Stitt River by meant 
of a wire rope 950 feet long. The puuip was started while I was there, and worked very smoothly; 
the accumulated water in-the shaft, which was then about 40 feet deep, was taken out in about foar 
hours, and the incoming water was easily kept under with the slowest speed of the wheel and the 
shortest stroke. It is very probable, however, that a large body of water will be cut when the 
lode is struck. Two other parallel lodes have been cut on this section lying on either side of the 
main lode, containing a great deal of tourmaline in fine needles through a siliceous matrix with a 
little pyrites, but sufficient work has not Ijeen done to prove their value. A tunnel was also driven 
by the Mount Black Company from a point about two chains S. of the N. boundary of SectHm 
88-93m, and the main lode was cut close to the boundary between the two sections. Near the 
centre of the southern boundary of Section 58-93m there is large outcrop of manganese goasao 
containing a good deal of barytes, but nothing has been done to prove what lies below it. It seems 
probable that the Primrose and Mount Black lodes junction somewhere about this point, and further 

Erospecting is strongly to be recommended, but as the ground is rather flat this will have to be done 
y sinking. 

Mt. Black /Extended, Section 88- 93m, 20 acres. — In the southern part of this section what is 
probably the continuation of the Mount Black main lode has been cut in several surface trenebes, 
but towards the Stitt River it is covered with alluvial wash, which has not been bottomed on aooooBt 
of water. Just inside the nortliem boundary of the section a small prospecting shaf); is being sank, 
which it is intended to sink 50 feet, and then cross-cut west for the Mount Black lode, hut it would 
be probably cheaper to prospect this from the tunnel previously mentioned which was put m by the 
Mt. Black Co. 

On Section 220-93m, 80 acres, belonging to the South Tasmania Copper Mining Co., No 
Liability, a well defined lode formation about 3 feet wide, striking nearly N. and 8. and underlaying 
to the E., has been cut in several trenches close to the Roaebery Hotel. The lode-matter consists of 
quartz and tourmaline, iron pyrites, and a little copper pyrites. As far as seen it is not of much 
value, but it deserves further prospecting. A tunnel is now being driven in a northerly directioa 
along a lode formation seen in the bed of the Stitt River a few chains above the bridge. In the 
tunnel the lode is about one foot wide, underlaying considerably to the £., consisting of UadL 
siliceous material, with occasional splashes of iron and copper pyrites, carbonate of iron, &o« On the 
footwall is a thick seam of pug. This tunnel is in about 155 feet, and is about 60 feet lower thaa 
the above-mentioned trenches. I do not think that it is on the same lode as seen in the trenches, 
and it would be udvisable after driving a little further to cross-cut E. and W. 

The Great South Rosebery Mining Co., No Liability, hold Sections I064-93m, 1065-93^, 
1066-93M, ]067-93m, and I068-93m, a total of 279 acres, an area far too large to thoroughly 
prospect with a small capital. On Section I065-93m several small lodes a few inches in width sure 
seen, carrying iron and copper i)yrite9, &c., striking a little W, of N. and standing almost vertical, 
but they are mostly too small to offer much encouragement for opening up. On what is known at 
No. 1 lode a tunnel has been driven 35 feet bearing N. 35"^ W. 'J'he lode is about 9 inches wide, 
and carries iron and copper pyrites, with quartz, tourmaline, and a little fluor spar. This lode can be 
traced on the surface for several chains further north, and contains in places good bunches of oie, 
picked samples of which are said to have assayed nearly 2 ozs. of gold. Though small, it is worth 
further prospecting. Further south an outcrop is seen forming a bar across the Stitt River. Its 
strike is abont N. 5^ W., and for a width of about 20 feet there is a little iron and copper pyrites 
dissenjinated through the country, which is a silicified schist. A short distance north of the river a 
shaft was started on the east, or hanging-wall side of the formation, but owing to bad standing- 
ground, water, and lack of fund.**, was discontinued before striking any ore, and has since collapsed. 
A tunnel has now been started to cross-cut to the footwall, but is too shallow to be of much practical 
use. 
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SotiM Mt. ££ieA.— Soatfa of tbe Sdtt Rirer, on Section 281-^h, 67 acres, bslonfting to the 
Sooth Ml. Black P. A., sereral lode formations Imts been cut, but no work was gointf on at tbe 
time of my Tisit. The prindpal work done is an open cut in a southerly direction on a lode aboat 
four feet wide, with well defined walls striking about N. 10° W., and underlaying 1 in 2 to the E, 
Tbe lode fi^liog consists of quartz impregnated with tourmaline, with a little iron and copper pyrites 
through it, and in places fluor spar. It is probable that this is a continuation of the Monnt Black 
lode, and will doubtlesa receive further attention should the latter company get good ore at a depth. 
Two or three chMns fnrtber west a similar lode has been cut striking, apparently, a little E. of 
N^ and it has been traced by surface trenches for 5 or 6 chains to the north, but approaching the 
Stitt Hiver it is corered with deep alluvial wash. These lodes bare every appearance of being true 
fisBnre tode«, the central druae being 6lled with interlacing quartz crystals peq>endicular to the walls. 

Bynn. — Going S.E. into Section 362-93x, 40 acres, held by the Byron Mining Company, No 
Liability, nnraerous threads and small veins are seen running through the country consisting cniefly 
of qnsrtz and. tourmaline, with sometimes a little pyrites. About three chains from the northern 
and five chains from the western boundary a trench has been cut to the S.S.E. on a small vein con- 
tatniiM' tonrmalioe, fluor-spar, and quartz with copper and iron pyrites. This vein strikes about 
N. 2Cr W. nnderlytng slightly to the east, and has been cnt again abont a chain and a half from 
the aonlbem boundary. Tbe Stitt River mns through the S.E. comer of the section, and from 
the river level a long trench has been cut in a general westerly direction. This goes through a belt 
of pyritiferons stjitst, which is probably a continuation of the sulphide body seen on the other side 
of the river in Section 141-93m. In the end of the trench black slate is seen, and a small lode 
formation was cut underlaying to the W., carrying a little pyrites, but nothing of value. Close to 
tbe southern bonndary and about 12 chains from the western boundary an open cut has been put 
in about 10 feet to the N. on a lode abont two feet wide, chiefly quartz and tourmaline, with a little 
copper and iron pyrites. The country is very hard, the schist being siliCTfied, probably by the same 
solutioDS that deposited tbe quartz in the lodes. In the eastern part of the section an intrusion of 
felsite rock is seen, which ha^ probably bad an influence on the filling of tbe lodes. It is possible 
that tbeee may come together at a depth and form a large lode, but the country is too flat to prove 
mndi l^ means of tunnels, and the only way to pnispeet the ground would be to nnk a shaft in a 
ceotTsl position as deep as the water would allow, and then croascnt E. and W., but the water is 
Kkely to prove heavy. 

Babtrmp's Sndon, 14I-U3h, W acres.— The body of sulphide ore above alluded to was cut 
close to tbe rivo* and extends into tbe river bed, so that its foil width is not seen. The ore consists 
of an intimate admixture of quartz, iron pyrites, blende, and galena. It would l*e impossible to 
prospect this without sinkiiq;, but the ore is too poor to warrant thts,a sample which X tooK assaying 
traces of gold and ccmper, I oz. V2 dwts. 16 grains nlrer per ton, and 6-6 per cent. lead. Further 
S.W. s proqwcting uaft is being sunk on a strong maugaoe^ gossan ootcrop conUining in pUces 
a good deal of barjtes. Tbis h^ a very kindly appearance, but the oouxidised zone has not been 
reached, and not enough worlc has been done to show the strike «* dip. 

Berry CmtaoU, Seetioo 363-98M, 40 acres. — On this section six small lode^ have been cut. all 
of whieh with tbe exception a! No. 6, the moc4 easteriv one, strike £. of N. No. 1 lode, wbieb 
was cat dose to the river near the western boundary o/ tbe section, strikes aboot N. W E. under* 
laying sUgbtly to the E. Tbe eoaniry rock is a greenisb sefaisl, which is impregnated with pyriu* 
fur sever^ feet on eiihfl- side of tbe lode. A pcked sample froin here is said to haTe assayeai 4 far 
cent, cornier, 1 ox. 7 dwts. 18 gnias gold, and I oz. 9 dwia. tf grains silver per too. No. 2 Me » 
seen foruier sontb tnma^ tbe Stilt River, but no work has been d<Mie on it. No. 3 is also mm m 
tbe bed of tbe river a little further E., and has been t/aeed to the uortham boundary of the tmtm 
and into SeetiMi I067-93m bekx^nr to iIk Or»t South RoaAenr Co. ; a tunnel is now tmf 
driven oa it gsiag sootb into a small knob risiog aboot 40 feet aboie the innnel. llie hrmmtmm 
well defined, about 15 inebes wide, and shows some nice-lookiag gowas and copper prrilaa. Wk, 
Sandst, tbe uBanager. informed me that two samples of eopper pyrites from here bM aaagalM 
fi^iows: — No. 1 sample, 29 11 percent, copper, o dwts. etM, »a4 l^i ox<^. 11 dwu. silver far^s; 
No. 2 sample, 16-01 pa eeiri. copper, 6 dwis. ^old, and § ozs. tiller per lou. To the a^^MaM 
lode is a bntton-graw fiat, in which ooeasional Urge boqidcr> erf" congiomt- '^-' •'—><. U»^^^- 
baUy an old bed «f the Stitt River. No. 4 lode is seen in tereral trench* ^^i ^ W« ^m • iv 
east of tbi* flat; it is a good deal broken. oQwistiog vf quartz and ecbiti iu.!vv-zrated witttf^^ 
and etMttaioing B places a good deal of tMirmaline. No. ■!> has a strike <^ .^< > R.; itm^^9 
inebes wide, tbe oatmp showing gowan wdh iron and euppn- pyriteis htil ^ -- '^.^-i^ ^*^Jf ^™ 
4k»e oa it. No. 6 bes to tbe east of No. 5, and i^ abuvt IH iaclj«» «»<i« - ' '. "£ f.W^^^ 
aadxAyiag sGfffatIv t« tbe E.N.E. ; this ha* been traced fvr t^vtl Ai ~. .ikd • *rtfl» «' 
trancbing has falEsen dune on it. GMOg north it bmncbe* iaf^ two vein*, * * ■" ^^^ ^^ 

together ^^in. I Uiok a aample by ehip[nng froiu rarion* fAiiv^ vbei '--^ 

which asM^ed — gold, a traw, nlrer. 2 oz*. o dwu. 17 grains per ivo. aud 
aeaajs as ugh as '2 ok. 2 dwts. gold, 2 «zs. 6 dwts. ^Iver per toii. and 2-^ ;- - ■-•■j: 9^ v ^ 
to have been ebaaiBed. 
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All the lodes on this property are small, and very little real mining work can be donis without 
sinking, but the ore beings as far as could be seen, free from zinc, should find a ready 5ale when 
local smelters are erected. 

Mew Koonya jMine, Section 413-93m, 80 acres. — This section is situated to the west of the 
valley of the Stitt River, on the eastern slope of a long spur running down from Mount Read, 
about 2^ miles south of Rosebery. It is nearly all open button-grass country, the only timber being 
in the gullies. Large detached masses of conglomerate are seen up to the top of the spur, evidently 
the remains of a former sheet which once covered all this district. It rests unconformablv on a 
greenish argillaceous schist similar to that seen in the Tasmanian Copper Mine, and tuere is 
apparently another parallel mineralised zone. In the south-eastern part of the section* at an 
elevation of »1400 feet above sea level, a deep trench has been cut running a little 8. of W., in 
which the schist for a width of about 30 feet is more or less heavily charged with iron pyrites. 
Towards the west end of the trench are two veins of solid glassy quartz underlaying to the VV,, 
whereas the schist dips about 45^ to the E. ; the country is a good deal broken with bunches of 
quartz through it, and one of the quartz veins has been slightly faulted. I took a sample of the 
schist from this trench which gave on assay traces only of gold and copper, and 9 dwts. 19 grains 
silver per ton. About 2 chains further west and some 80 feet above the trench is an outcrop of 
very kindly-looking gossan. To the east the ground falls rapidly, and a tunnel coald be easily 
brought in to cut these formations at a considerable depth. To the N.W. of this outcrop, at an 
elevation of 16o0 feet, a hole has been sunk a few feet on what is known as the Gossan Lode, 
striking about N. 25" E. and underlaying 1 in 1 to the E.S.E. Some of the gossan is said to have 
given good returns for gold, but a sample which 1 took across a width of five or six feet gave only 
traces of gold and 19 dwts. 14 grs. silver per ton. A tunnel is now being driven 80 feet below the 
outcrop to intersect this, and at the time of my visit was in about 190 feet. The country passed 
through is a decomposed felsitie rock, probably an igneous dyke, with occasional bands of quartz and 
a little pyrites, but so far no sign of any lode. 

Grand Centre^ Section 677-93m, 64 acres. — No work was going on on this section but some 
fairly solid copper pyrites with a little erubescite is seen at the mouth of a shafl a few chains fi-om 
the southern boundary of the New Koonya. This shaft is now full of water, but I was informed 
that it was sunk 64 feet, and at 20 feet a lode was cut 4 feet wide. At 50 feet a cross-cut was put 
in to the £. and cut the lode 3 feet wide, about 9 feet from the shaft. 

Chamberlain Mine, Sections 1908-93m, and 911-93m. — On the latter section, about a quarter of 
a mile to the E. of the pack-track between Rosebery and Ringville, a deep cutting has been made 
across a formation about 14 feet wide, consisting of laminated quartz with a little iron and copper 
pyrites throughout, the sides of the cut being stained with copper salts. The formation appears to 
be conformable with the enclosing siliceous schists, striking nearly N. and S., and underlaying at an 
angle of about 45° to the E.. This is well worth testing at a depth, and a tunnel could be brought 
in at a considerable depth from the west, the ground falling rapidly. Another parallel lode has been 
cut several chains further N., lying apparently a little E. of the other, and at the time of my visit 
a tunnel put in to cut this had just penetrated the lode, which shows very solid ore, containing a good 
percentage of copper pyrites. A sample which I took from the face assayed 16 dwts. 8 grs. gold, 
6 ozs. 7 dwts. 9 grs. silver per ton, and 10*5 per cent, copper, zinc 0*5 i>er cent. The ore from this 
mine would be very suitable for mixing with the refractory zinciferous ores of the Tasmanian Copper 
Mine, and there would be very little difficulty in putting in a connecting tram to bring the ore to the 
smelter site. 

The Chamberlain Mining Co. also holds Section 1908-93m, but, so far as I could hear, no work 
was being done on this Section. 

Glenfine Mine, Sections 1613-93m, 66 acres, and 1614-93m, 80 acres. — The principal work 
done on this property is a prospecting shaft, which has been sunk 60 feet on a strong gossan 
formation. From the bottom a cross-cut has been put in W. 26 feet through gossan and iron- 
stained country, showing in places a little pyrites. In the end there is a great deal of carbonate of 
iron and carbonate of manganese, and it seems probable that the gossan has been formed from the 
decomposition of these rather than from sulphide ores. This, and all the adjacent sections, are r&rj 
thickly wooded, with a dense undergrowth, which makes prospecting very difficult. 

S, Gleiifne, Section 1818-93m, 79 acres.— About 2 chains south of the centre of northern 
boundary of this Section an open cut has been made a little S. of W., passing under the old track 
from Ringville to Rosebery : for a width of about 20 feet the country is a good deal stained with 
oxide of iron, and several small veins of quartz and pyrites, striking about N. 14° W.,are seen, but 
nothing of value. About 10 chains further W. another formation, known as the West Lode, has 
been cut in several trenches. In one of these trenches there is about 10 feet of good-looking 
gossan, and to the W. of this is a band of quartzose grit 5 or 6 feet thick, with pyrites disseminated 
through it. About 50 feet below this trench a tunnel has been driven about 60 feet, bearing N. 
56° W., chiefly through decomposed slate; near the end several feet of gossan have been passed 
through, and the end of the tunnel is in black slate. The oxidised zone evidently continues for a 
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eoqsiderable depth, but is not likely to extend mach below this level, and as it is not possible to 
bring in a lower tunnel at this point, it would be advisable to sink a winze from the present tunnel. 
In the eastern part of this section the country rock is schist, which, going W., gradually merges 
into slate. All this country is favourable for minerals, and, doubtless, fresh discoveries will be made 
88 the bush is cleared. 

Great North Colebrookj Section 553-93m, 40 acres. — ^I'he workings on this Section are situated 
dose to the junction of the Pieman River and the Natone Creek. In the valley of the Natone 
above the junction there is a considerable depth of alluvial wash, from which a little gold was 
obtained some years ago. On the west side of the creek is a high cliff of siliceous ironstone, which 
ooterops for several chains in width. Just above the creek a tunnel has been driven in a S.W. 
direction about 90 feet through the ironstone : so far nothing of value has been discovered, but it is 
qoite worth while sinking to test its value below water-level. 

On the east side of the creek the ground rises very rapidly, and some trenching has been done 
on the slope of the hill, on what is known as the ** New Find.'* About 80 feet above the creek a 
bench baa been cut exposing a few feet of conglomerate containing copper pyrites scattered through 
it. To the east of this slate is seen dipping to the B. A little further N. a trench was being cut 
in a S.E. direction up the hill through slate country, and at the lower end of this is seen a good 
(leal of copper pyrites and quartz looking more like ordinary lode-matter. On the top of the hill, 
120 feet above the creek, is an outcrop of brecciated conglomerate also carrying a little copper 
pyrites. 

A short tunnel from the level of the creek would test all this ground at a considerable depth. 

Colebrook JUinfy Sections 216-93m, 236-93m, and 239-93m, aggregating 208 acres. — On this pro- 
perty an immense body of ore has been discovered, consisting chiefly of magnetic pyrites, with iron, 
Bneoical, and copper pyrites in a matrix composed of axinite, datholite, calcite, and fibrous horn- 
blende, or actinolite. The ore body outcrops on the summit of a ridge which runs about N. and S. 
at a height of about 1700 feet above sea level, the N. and S. line forming the boundary between 
Sections 21 6-93m and 239-93m passing along the ridge. A deep trench, about 35 feet lone, has 
been cut across the summit, and for about 20 feet at the E. end of this there is a good deal of 
magnetic and copper pyrites, with axinite and actinolite, but in the W. end it is mainly actinolite. 
The present camp is situated a little S.E. of this cut, in a gap in the ridge ; and to the S.E. of the 
camp is another bold outcrop consisting chiefly of axinite with a little copper pyrites through it. 
About 60 feet N. of the summit a long trench has been cut down the western slope, following a 
▼ery regular wall of indurated slate, which has been traced through to the eastern slope, forming as 
&r as seen the limit of the ore body at this point. Two and a half chains S.W. of the summit an 
open cut has been made about 35 feet wide. On the western side the slate wall is seen striking 
about M.E. and S.W. Towards the eastern side a great deal of copper pyrites is showing for a 
width of about 10 feet, and a shaft was sunk 33 feet. Samples of the ore from this shaft are said to 
have assayed 7 per cent, copper, and over an ounce of silver per ton. 70 feet below this shaft a tunnel 
has been startea which it is intended to drive through the hill to connect with a tunnel from the 
same level on the eastern side. This tunnel is in the solid ore body, which is here poor and very 
hard. On the eastern slope of the hill what is called *' I. tunnel," 1 60 feet below the summit, has been 
driven 40 feet in a westerlv direction, the first 30 feet being through oxidised lode-matter, and the 
last ten feet in solid sulphide ore. A drive has been put in 143 feet to the S., which for the greater 
part of the distance is between the oxidised and unoxidised portions, but the last few feet are in 
• solid sulphide ore, chiefly pyrrhotite (magnetic pyrites). It is proposed to continue this drive to come 
under the axinite outcrop mentioned above. 

K. Tunnel, about 100 feet further north, and 150 feet below the summit, starts from the slate 
wall seen on the western side of the ridge, and at the time of my visit had been driven about 55 
ieet in a south-westerly direction in very hard ore consisting of pyrrhotite, arsenopyrite, and a 
little chalcopyrite, with axinite and hornblende. It was intended to connect this tunnel with the 
tonnel on tne western side, the distance through the hill along this line being 485 feet, but, as the 

Eund is so hard, the advisability has lately been considered of putting in a horizontal bore with a 
-jnond drill. This would be an excellent way of testing the ore body, and might be used with 
advantage in other parts of the deposit, but at present it is not possible to get anv heavy machinery 
on to the mine without very great expense. Just below this tunnel the slate wall appears to turn 
to the !N., and forms what is called the western waU of the ore body. Between 4 and 5 chains 
further N. is an open cut or bench about 85 feet long. In the western end of this cut indurated 
slate country is seen, which is a ^ood deal broken, the boundary between the ore body and the 
country being very irregular. Near the wall a good perceutage of copper pyrites is showing for a 
width of 3 or 4 feet, then about 40 feet, chiefly pyrrhotite with a little copper pyrites, axinite, &c. , 
this is succeeded by a belt of more or less oxidised ore showing stains of copper sulphate, and then 
a bar of slate about 25 feet wide. Between this cut and the tunnel several trenches have been cut 
showing ore with bars of country, but going S. the ore becomes more solid. About 50 feet below 
the open cut a tunnel has been driven about 100 feet in a south-westerly direction, and cross-cuts 
put in to the N.W. and S.E., 27 feet and 44 feet respectively. The main tunnel is in the solid ore 
bodv, but the western crosscut has been driven to the slate wall, and in the eastern cross-cut the last 
10 feet are in altered slate country, probably the bar seen in the open cut above. About 55 feet 
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below this tuonel is No. 2 open cut extending from the western wall for a distance of orer 100 feet 
across the ore body. The ore is similar to that seen in the upper cut, containing a good deal of 
copper pyrites on the western side. 70 feet below this cut a tunnel has been driven about 70 feet 
in ore, containing yery little copper. This tunnel is about 420 feet below the sammit of the ridge, 
and below the grouna fells rapidly to the east. To get anything like an accurate idea of the raaie 
of this deposit, it would be necessary to take a great many samples, and, as the ore is very hard, 
this would entail several days' work. Very large quantities of ore are now in sight, and oould be 
very cheaply mined by open-cast workings, but as fiir as can be seen, and according to the pnbliriied 
assays, it is too poor in copper and the precious metals to smelt by itself. It should, however, 
form a good ore to mix with the more refractory zinciferous ores of the Rosebery mines. Both the 
axinite and the datholite contain a good percentage of lime and are easily fusible, and the pyrrhotite, 
although containing a smaller percentage of sulphur than iron pyrites, is more suitable toi* fiid in 
pyritic smelting, as the latter parts with half its sulphur at a red heat, and this has a tendency to 
condense in the upper parts of the furnace and clog the ore together. 

The extension of the Great Northern Railway from Rosebery to Zeehan will pass round the 
foot of the hill, and could be easily connected with the mine by a self-acting tram, so that the ore 
could be handled very cheaply. 

This ore body is unlike any of the other large pyrites deposits in the Colony. It is apparently 
increasing in size as it goes down, but it has no regular shape, and its origin is a matter of specula- 
tion. The flinty appearance of the " wall " slate points to the presence of an igneous intnudon, 
and it seems probable that the ore body was originally a basic igneous rock, out of which the 
sulphides have segregated while the magma was still in a pasty condition, and that the boron 
compounds, axinite and datholite, were subsequently formed by pneumatolytic agencies (ascendine 
vapours). According to this theory, we should expect to find the copper contents more ooncentrateu 
on the outside of the deposit, a point which experience alone can settle, llie presence of con- 
siderable quantities of arsenopyrite is somewhat difficult to explain by the principle of ^ Magmatie 
Differentiation," and it is quite possible that the presence of the sulphides is due to hydrothennal 
action. The so-called ^* intrusions " of country met with in the ore body are probably portions of 
the original country rock which have been caught up by the igneous mass and more or less altered. 

New West Colebrooh, Section 321 -93m, 80 acres. — ^The ground falls rapidly to the west into 
this section from the outcrop on the Colebrook. Close to the eastern boundary several proepeeting 
shafts have been sunk through angular debris, which is, in places, over 30 feet thick, containing 
firagments of axinite, &c., derived from the waste of the rocks above. The bed-rock appears to be 
a partly serpentinised gabbro, which is probably connected with the belt of serpentine seen further 
west. The country is favourable for the occurrence of mineral lodes, and a good deal of treBching 
has been done, but so far nothing of importance h^s been discovered. 

Clifton^ Section 237-93m, 67 acres. — An ore body has been discovered on this section containing 
the same association of minerals as is met with in the Colebrook property, which it adjoins on the 
south and east. About 700 feet below the outcrop on the Colebrook a bench has been cut doog 
the western slope of the hill, and for a width of about 100 feet there is more or less oxidised ore 
with bands of decomposed slate, and in places a good deal of axinite with iron, copper, and 
magnetic pyrites ; samples from this cut are said to have given good lissays for gold and copper. 
65 feet below the bench a tunnel has been driven about 85 feet, beariuff S. 20^ E. Near the 
entrance there is about 2 feet of gossan running north and south, and underlaying to the west. The 
country in the tuunel is chiefly aTtei*ed slate, but for the last 20 feet there has beien a good deal of 
axinite and pyrrhotite, with a little copper pyrites. This formation has probably been formed bj 
a dyke from the main mass seen in the Colebrook, and though nothing payable has yet been 
discovered, the property is well worth further prospecting. 

On the track between the Clifton and Colebrook, the belt of serpentine above alluded to is 
crossed ; this passes through the New West Colebrook and is seen further S. in the Lynton and 
on the track between Ringville and Rosebery. 

Lynton Mine^ Section 282-93m, 80 acres. — The serpentine outcrops on this section in bold difi 
to the N.W., of which a good deal of trenching has been done on a large irr^ular outcrop of 
gossan. Several small veins up to 3 inches thick of solid galena have been cut, associated with 
calcite and barytes, but they seem to have no regular strike. A tunnel to cut this formation is now 
being driven through serpentine, but had not reached the ore at the time of my visit. 

RINGVILLE DISTRICT. 

The prevailing rocks of this district are slates and sandstones, passing into grits« breccias, and 
conglomerates. As far as can be seen, the latter are conformable with the slates, and belong to an 
older formation than the conglomerates seen capping the mountains further E. and S. In some of 
the cuttings on the N.E. Dundas Tramway tufaceous beds are seen, and it is probable that some of 
the breccias are also of volcanic origin. « 

These rocks are traversed by a number of more or less parallel lodes striking a few degrees 
W. of N., containing argentiferous antimonial fahl ore associated with jamesonite and other anti- 
monial ores, galena, zinc blende, iron and copper pyrites, and occasionally a good deal of sulphide 
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of bismatb. Tbe lodes are fairly persistent in their strike, and some of the ore is very rich ie silver, 
picked samples of fahl ore having assayed nearly 3000 ozs. per ton, or more than nine per eent., but 
tbey are all very patchy, and so far the results obtained are distinctly disappointing. 

Curtin- Davis Jftwe.— The most extensive workings are those of the Curtin-Davis Prc^rietary 
Co., which holds two 80-acre blocks, Sections.242-93M and 292-93m. The latter section originally 
belonged to the Curtin-Davis Extended Mining Co?, ^vith which the Curtin-Davis Mining Co. 
was amalgamated. 

Tbe configuration of the ground is exceptionally advantageous for economic mining, the rise 
from the northern boundary of Section 242 to the top of the hill on Section 292 being nearly 1450 
feet, and for a great part of the distance the lode is seen outcropping on the steep face of the hill. 
Tbe following is a brief summary of the work done on this property, the levels being named accord- 
iog tbe vertical distance below the summit of the hill : — 

1430 feet level, — This is the lowest tunnel, starting close to the northern boundary of tbe 
property, and was driven 88 feet along the course of the lode, which here contained nothing of value. 

WSiO feet kvel was driven 123 feet across the line of the lode by a former company without 
cuttii^ any ore. 

\Q00feet level. — This was driven 137 feet on the course of the lode. At the entrance, and for 
the first 30 or 40 feet, there is a small vein of gossan, samples from which are said to have given 
bigb assays for silver and up to 15 per cent, of bismuth, but for the last 100 feet the lode was 
moeh broken, and contained only iron pyrites of no value. 

840 feet level was driven 265 feet on the course of the lode, which varied in width from a lew 
inches up to two feet between slate walls. Some very high grade fahl ore was obtained in driving 
this tunnel, but it was very patchy. At 95 feet from the entrance a rise was put up 16 feet, starting 
on good ore, but at the top the lode only contains a little iron pyrites of low grade. 

680 feet level. — ^I'he total length of this tunnel is 456 feet. Good ore was met with in bunches, 
and about 66 feet has been stoped for a height of 20 feet over the back of the drive. Ooin^ S. the 
lode was lost, and at 289 feet a cross-cut put in to the W. cut it again at 31 feet. From this point 
the lode was driven on S. 136 feet, averaging about two feet wide with well-defined walls, but con- 
taining chiefly carbonates of iron and manganese. Where the lode was cut in the cross-cut a rise was 
put up and connected with a winze from the next level, 120 feet above. To show the patchy nature of 
the ore above this level the following test was made by the manager, Mr. Luke Williams, to whom 
I am indebted for many of tbe figures given : — One stope 6 feet high and 6 feet long yielded 2| 
tons of ore which assayed 11*6 per cent, copper and 177 ozs. silver per ton, and the next six feet 
produced about 2 tons, assaying 2*7 per cent, copper and 29 ozs. silver per ton. 

660 ffet level driven 370 feet. For 60 feet from tbe entrance the ore is more or less 
oxidised about 1 foot wide, with good bunches of copper pvrites and fahl ore. At 1 10 feet a winze 
was sunk to connect with the rise from the 680 feet level. Going down the winze the lode 
gradually widens, and at 35 feet below the level it is about three feet wide, chiefly carbonate 
of iron with a little copper pyrites. The underlay is very irregular, in places being very flat to 
the east, gradually becoming vertical, and above the 680 feet level turning slightly to the west 
At 157 feet from the entrance a rise was put up and connected with the winze from the 420 feet 
level. From this rise the lode has been stoped for a length of 40 feet N. to a height of 50 feet, and 
67 feet S. to a height of 13 to 19 feet. Some high-grade ore was obtained, but it was very bunchy 
and erractic. From the end of the drive a cross-cut was driven 52 feet to the E., but no ore was cut. 

420 feet level, 50 feet from the entrance, a little stoning was done, and about 6 tons of oxidised 
ore obtained, assaying 6*4 per cent, copper and 67 ozs. silver per ton. Going S. the drive got off the 
Hne of lode, and at 143 feet cross-cuts were driven 28 feet E. and 19 feet W. The lode was cut in 
the latter about 2 feet wide, carrying fahl ore and carbonate of iron, and good ore continued in the 
drive for over 100 feet. In the stopes above this level some good ore is seen, but the shoot seems to 
be going up in tbe form of a wedge, and at a height of 25 feet is only a few feet long. Further S. 
another shoot of good ore was cut 40 feet long, and a rise put up 37 feet on the lode, which varied 
from a foot to two feet in width. The shoot of ore was stoped Pi. and S. from the rise for a height 
of about 16 feet, at which height it is only about 26 feet long. The lode in the end of the drive, 
which has a total length of 465 feet, shows only strings of carbonate of iron in hard siliceous black 
slate. Outside this tunnel there is a pile of about 160 tons of gossan broken out by a former 
company, which is said to average about 30 ozs. silver per ton. 

180 feet level. — This tunnel was driven as a cross-cut bv the old Curtin-Davis Extended 
Company, and the lode was cut at about 100 feet, and followed S. for 143 feet. At 20 feet S. of 
the cross-cut a winze was sunk 90 feet. This was inaccessible owing to bad air, but Mr. Williams 
informed me that 75 feet down he had opened out and driven 27 feet N. and 13 feet S., the lode 
v^^ying in width up to 2 feet, with good ore in bunches, but it had cut out in both ends. In the S. 
end of this level a rise was put up to the 100 feet level, the lode being poor. Between the 420 feet 
and the 180 feet levels a tunnel was driven about 80 feet on what is known as the East Branch, 
which is about I foot wide, gossan showing carbonate of lead. 

100 feet level. — Total length, 255 feet. For the first 225 feet the ore was chiefly gossan, 
with occasional patches of fahl ore and copper pyrites, but for the last 30 feet there is a good deal of 
zinc blende with galena and carbonate of lead, also a little native copper. A good stack of gossan, 
estimated at 266 tons, assaying about 12 ozs. silver per ton, has been raised from this tunnel. 
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On the summit of the hill the lode has been cut in several trenches, and shows up to 4 feet 
wide of gossan » 

In the eastern part of Section 242-93m, to the E. of the Montezuma Falls, a little driving has 
been done on the E. lode, which is supposed to be a continuation of the lode in Block 291, but 
nothing payable was discgvered, and as no work was going on I did not visit these workings. Tbb 
formation is seen in the railway cutting a little beyond the Montezuma bridge, containing chiefly 
iron pyrites. 

Mr. Williams kindly supplied me with the following figures showing the amount of work done 
on the property :— Total length of drives on course of lode, 2375 feet; winzes, 304 feet; rises, 
205 feet; ground stoped, 20,712 cubic feet, which produced 427 tons of ore, of an average assay 
value of 3*9 per cent, copper and 32*4 ozs. silver per ton. From these figures it will be seen that 
the mine has been energetically opened up, but I think it a great pity that more cross-cutting has 
not been done. At the end of the year a disastrous bush fire swept through the district, destroying 
all the mine buildings, plans, &c., and no underground work has since been done. It is now pro- 

[)osed to let the mine on tribute, and some of the blocks should yield a good profit. In the upper 
evels there is a good deal of gossan of rather low grade, but which should pay to work as soon as 
smelting-works are established at Zeehan. The North-East Dundas Tramway passes round the 
hill about 600 feet below the 680-feet level, and to convey the ore fi'om this level to the trucks a 
self-acting ground-tram, 950 feet long, was constructed. The drum has two powerful brakes, and 
the load of about half ton which is sent down each time is easily controlled. The bagged ore which 
was being sent away amounted to about 200 tons, which, Mr. Williams informed me, averaged 
8*2 per cent, copper and 70 ozs. silver per ton ; and the cost of packing this to the railway woold 
have been about lOs. per ton, amounting to more thfin the total cost of clearing, grading, construct- 
ing, and equipping the self-acting tram. This line is also utilised by the Curtin-Davis No. 1 
Company for sending away their ore. 

South-West Curtin-Davis Mine, Section 248-93m. — ^This section is situated to the W. of the 
Curtin-Davis Proprietary Company's Southern block. The lode was first discovered on the western 
slope of the hill, about 8 chains from the southern and eastern boundaries of the Section, and the 
gossan outcrop containing in places high-grade Fahl ore, was traced for several chains N. and S. 
Going N. the outcrop is almost level for some distance, so that the bearing of the outcrop practically 
agrees with the strike of the lode, which is about N. 14® E. ; it underlays about 1 in 3 to the £., 
and the ground falls to the W., so that each successively lower cross-cut is considerably longer than 
the preceding. 

In No. I adit, which is about 50 feet below the outcrop, the lode was cut at about 90 feet, and 
driven along N. 140 feet and S. 210 feet. In the south drive good ore was obtained for about 50 feet, 
and stoped to the surfiice. The level was then continued over 150 feet, during which the only ore 
met with was a patch about 15 feet from the end, containing a large proportion of sulphide of 
bismuth. In the north drive the lode was small and poor for the first 40 feet, when a shoot of ore 
about 40 feet long was met with, and this has been stoped out to the sur&ce. Beyond this shoot 
the lode is poor, containing chiefly carbonate of iron. A winze was being sunk at the end of the 
cross-cut to connect with the No. 2 adit, which is directly under No. 1, and 96 feet lower. In this 
adit the lode was cut at 2b*5 feet, and has been driven on about 60 feet N. and S. A little stoning 
has been done on both sides of the cross-cut on shoots of ore corresponding with those in No. 1 
level, but apparently not quite so long. In the north drive a winze has been sunk a few feet on 
the shoot, and shows very good ore going down. As far as can been seen the shoots of ore go down 
almost vertically, the pay-ore in them varying in width from 1 inch to 16 inches. Both ends in 
this level are at present poor, and, judging by the level above, it is probable that a considerable length 
of blank ground will have to be driven through before meeting any more ore, but it is quite possible 
that other shoots will be cut which do not reach to the surface. About 3^ chains S. of No. 1 adit, 
and 78 feet above it, is another short tunnel known as the South Adit, in which the lode was cut at 
about 30 feet, and driven on a few feet south. From the end of the cross-cut a rise has been pat 
up and connected with a prospecting shaft from the surface, in which some good ore was obtained, 
but it seems to be very patchy. S. of this the hill rises more rapidly, and as patches of ore are seen 
in the outcrop it would be advisable to push on the S. drive. 

The country rock met with in the workings is chiefly an altered slate, but in places it is 
an intensely hard brecciatcd conglomerate, which makes driving very expensive. Altogether about 
270 tons of ore have been sent away from this mine, the average assay of which was about 12 per 
cent, copper and 120 ozs. silver per ton. Most of it has been sent to the Dapto Smelting Works, 
New South Wales, where it finds a ready sale ; but one trial parcel, which was sent to Swansea, 
England, was refused on account of the bismuth contents. Ihe ore is delivered at the tramway 
siding by means of a self-acting wire ropeway 20 chains in length. 

No work was going on at the South Curtin-Davis and Hecla Curtin-Davis Mines, and sol 
did not visit these properties. 

Section 302-93m. — On this section, belonging to the Block 291 Silver and Copper Mining Co., 
a wide lode formation has been cut, running about iN.W. and S.E., and underlaying to the N.E. 
For a width of about 20 feet the country, slate and sandstone, is impregnated with pyrites, and 
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here are seyeral veins up to a foot in thickness of solid pyrites with small seams of ealena, jame- 
tonite, Scc.y associated with carbonate of iron. Several tons of galena and pyrites have oeen obtained 
from an open cut, the galena being said to assay up to 48 per cent, lead and 89 ozs. silver per ton. 
A. tunnel was started to cut the lode at a considerable depth, but was discontinued after being 
driven about 230 feet through altered clay, slate, and sandstone. This formation seems worth 
further testing, and it is a pity that the tunnel was stopped before cutting the lode. The continua- 
tion of this is seen further S.E. in Section 291 -93m, the outcrop showing gossan and pyrites with 
a little galena in a matrix of carbonate of iron. Seventy feet below the outcrop a tunnel was driven 
S.W. and cut the lode at about 80 feet ; the lode was driven on a few feet N. W. and S.E., but here 
contained nothing of value, consisting chiefly of carbonate of iron. About 150 feet above this 
tunnel and several chains further S.E. an adit was driven about 330 feet along the course of the lode. 
Near the entrance it is about 2 feet wide, chiefly carbonate of iron, with iron and arsenical pyrites 
and a little fahl ore and galena. Good patches of fahl ore were met with in the tunnel, but most of 
tbe way the lode was poor, and work has been stopped. Above the tunnel the lode has been 
trenched up the bed of a small creek to the boundary of Section 343-93m, beh)nging to the 
Central Curtin- Davis Mining Co., and near the boundary some good ore was obtained, 7| tons 
assaying 3-9 per cent, copper and 1 18 ozs. silver per ton, and 18 tons seconds assaying 3*1 per cent. 
oopper and 72 ozs. silver per ton. The second-class ore is concentrated by hand-jigging, but, owing 
to the brittleness of the &hl ore, this must inevitably be attended with considerable silver losses 
through sliming, and it would probably pay better to band-pick more closely. 

On Section 343-93m a tunnel has been driven about 100 feet along the course of the lode, 
bearing S. 3QP E. The approach and flrst part of the tunnel are through sandstone and grit, 
which are succeeded by black slate much distorted. In places there are small bunches of fahl ore 
etnd copper pyrites, but the country is very much broken and disturbed, and the prospects are not 
very encouraging at present. 

JVb. 1 Curtin and Davis Mine^ Sections 246'93m, 66 acres, and 3j7-93m, 40 acres. — These 
sections occupy high ground on the E. of the Oodkin Ridge, to the S. of the southern block of 
the Curtin-Davis Proprietary Company, the workings being situated nearly 2000 feet above sea 
level. About 4 chains from the northern boundary and 6} chains from the western boundary of 
Section 246, a tunnel has been driven in a westerly direction to cut a lode seen outcropping on the 
surface about 80 feet above. The tunnel passes through coarse sandstone or grit, in places much 
broken, and at 93 feet from the entrance the lode was cut and driven on 20 feet N. and 70 feet S. 
The cross-cut (tunnel) was continued 22 feet in black slate, and near the end a lode formation was 
cut about 3«feet wide, striking a little W. of N., carrying a large percentage of arsenical and iron 
pyrites This apparently junctions with the main lode, whose course is a few degrees E. of N. and 
W. of S. near tne end of the south drive ; the lode is here 6 or 7 feet wide, and carries a good deal 
of galena. Some stoping has been done over the back of this drive, and about 37 tons of first- 
class ore have been obtained, of an average assay value of about 10 per cent, copper and 115 ozs. 
silver per ton. The best of the ore is fahl ore, with which are associated jamesonite, copper pyrites, 
galena, and occasionally a good deal of sulphide of bismuth, the gangue being chiefly carbonate of 
iron. The lode in the stopes is from 2 to 3 feet wide, with in places up to 10 inches of solid fahl 
ore, but it is very patchy. No new ground is being opened up, but the prospects are sufficiently 
encouraging to warrant the driving of the south end, and it is a pity this was discontinued. In the 
N. end the lode was barren, and a rise was put up 77 feet in unproductive ground. Although the 
mine is only about three-quarters of a mile in a direct line from the Montezuma Station, the 
country is so broken that it is very expensive packing the ore out. These remarks also apply to 
the Block 291 and Central Curtin and Davis Mines. From the Curtin and Davis United the ore 
is packed at a cost of £1 per ton to the Curtin-Davis Proprietary Mine, and sent down the self- 
acting tram. The company has spent about £80 in improving the track, but it was still in a very 
bad state when I saw it at the end of a dry summer. 

Bonnie Dundee Mine^ Section 1610-93m, 64 acres. — One of the characteristic fahl ore-bearing 
lodes has been discovered on this section, and several small parcels of high-grade fahl ore and gossan 
have been obtained. The gossan sometimes shows a little native silver, and assays are said to have 
been obtained up to 1200 ozs. silver per ton. A tunnel has been driven about 160 feet in a 
southerly direction on the course of the lode, a few feet above the level of the Ring River, and one 
shoot of ore has been stoped nearly to the surface. In the stopes the walls are about 4 feet apart, 
and stand almost vertical, striking N. 10^ E. ; but going S. along the level, the lode turns more to 
the W., and underlays considerably to the W.N.W. Ihe clean ore is very bunchy, varying from 
nothing up to 10 inches in width. Going S. the ground rises rapidly, and the drive should be 
pushed ahead as far as possible, and the country cross-cut for parallel lodes, which are very likely 
to exist. 

Fahl Ore AJine^ Section 3212-93m. — This is an 80-acre section E. and adjoining the Bonnie 
Dundee, which was taken up in the early days of the Zeehan Field, and has been worked at 
intervals since then. 1'he original workings were situated near the S.E. corner of the section, on 
tbe right-hand bank of the Ring River. They are now fqll of water ; but, according to an old plan 
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Gold Iter Ton. j Silrer per Ton. 



Lead per 
•cent. 



No. 1, Open-face, average of daily assays 

No. 2, ditto , 

No. 8, ditto , 

Tunnel 

Gossan 

No. 1, Open-face, bulk sample of 2 i tons 

sent to England 

No. 3, ditto, 2i tons, ditto 

Nos. 1 and 3, ditto, 5 tons, sent to Dapto 

Nos. 1 and 3, ditto, 1 ton, ditto 

Nos. 1 and 3, ditto, 5 tons,8cnt to England 
No. 1, Open- tace, and Tunnel,bulk sample 

of 5 tons sent to England 



dwts. 
4 
5 
5 
3 
10 

7 

6 
10 
13 

7 



grs. 

12 



12 

10 

1 

20 
12 
10 
1 
20 

20 



ozs.dwts. grs. 
25 3 21 
9 1 
21 1 
15 1 



31 11 

64 ' 4 

9 9 

40 12 

74 14 

48 12 

38 16 



12 

12 

6 

11 



12 

11 

17 

2 

3 

3 



14-3 
16-5 
16-0 
110 



80 
15-0 

8-5 
140 

8-5 

8-0 



Zinc per 
cenL 



270 
23-0 
25-0 
350 



21 
25 
26 
28 
23 



2 

2 





28-6 



From the above it is seen that the ore is very variable, and thoagb parts of it are rich enoagb 
to bear the cost of exporting, the ordinary run of ore, on which the future success of the mine 
chiefly depends, is too poor tor this, and must be treated .locally ; but it has not yet been decided 
what met nod of treatment will be adopted. The percentage of zinc in the bulk of the ore is too 
high to admit of smelting the ore unless mixed with less refractory copper or lead ores, and 
although numerous wet processes have been patented for treating complex zinciferous ores, so as to 
recover the zinc and leave a residue containing the precious metals fit for smelting, the cost of 
treatment has hitherto proved too high for low-grade ores. 

The Tasmanian Smelting Company are now erecting smelting-works near Zeehan, which are 
likely to have a very important influence on the whole district. By mixing with the lead ores from 
the Zeehan and Dundas Mines they will be able to work in considerable quantities of the more 
refractory ores, and it would probably be more advantageous for the Mount Reid Co. to thus dispose 
of their ore rather than erect reduction-works of their own. The cost of treatment, however, is 
likely to be high, and it may be mentioned that in America an extra charge of 2«. per ton is made 
by the lead-smelting companies for every per cent, of zinc over 12, so that for an ore containing 
27 per cent, of zinc there would bean extra charge of 30«. per tt^n in addition to the ordinary 
smelting charges. 

It is probable that the gold and silver are contained chiefly in the galena and pyrites, and 
experiments should be made by treating a few hundred tons (accurately weighed) in one of the 
Zeehan concentrating mills to ascertain what loss would be incurred by reducing the zinc in the 
concentrates down to 10 or 15 per cent. To insure success all the ores in this dii>trict will have to 
be economically handled; but the matter of local smelting is such an important one for the whole 
Colony that every inducement should be ofiered by reducing the freights on the Grovernment lines 
to as low a rate as possible. 

A survev has been made for an aerial tramway from the Mount Reid Mine to Deep-Lead, bat 
I understand that the present intention is to connect with the ground tram which is being constructed 
from the Hercules Mine. 



South Hercules Mine^ Sections 15-95 and 23-95. — This property, comprising 19 acres, Ues N. 
and adjoining the Mount Reid Mine. On the centre of the southern boundary between the two 
sections an underlay shaft has been sunk 50 feet on a body of dense sulphide ore, very free from 
gangue, but containing a large percentage of zinc blende, which is probably a continuation of the 
Mount Reid Companv's ore body. In the bottom the walls are about 4 feet 6 inches apart, striking 
about N. 20^ W., and dipping at a high angle to the E.N.E. ; a drive has been started from the 
N. end of the shaft, but was only in a few feet at the time of my visit. A sample which I took 
from the back and sides of this arive yielded traces of gold and copper, 9oz8. 6 dwts. 4 grs. nWer 
per ton, 1 1*2 per cent, lead, and 22*5 per cent. zinc. This is too p(X)r to be payable at present, bat 
It is probable that in driving richer shoots will be encountered. 

About 140 feet below the top of the shaft, and several chains to the N.W., a long cross-cut has 
been driven, starting on a course of N. 20^ E. At 250 feet from the entrance a vein of dense iron 
pyrites was cut, and the schist for several feet on either side is much silicified, and has a chertj 
appearance. 

Although the iron pyrites is said to contain nothing of value, it is probable that this is a con- 
tinuation of the ore body seen in the shaft, and I should recommend driving on it N. and S. 
From this point the cross-cut continues about 370 feet due E., and about 10 feet from the end a little 
ore was cut in the bottom, and a drive put in N. 32 feet. This drive carries a little fahi ore, but the 
end is blank, with a little purple fluor spar showing through the schist. 

To the S.W. of the main adit, on the opposite side of a small creek running N. W.through 
the section, is No. 2 adit, driven W.S.W. through siliceous schist. At 20 feet from the entrance 
^- No. 2 lode '* was cut, and this has been followed a little p. of S. for 60 feet. The average width 
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15° W»; and at 40 feet in this drive a cross-eut driven to the east shows 16 feet of gossan, with 
sulphide ore on the hanging-wall. Going N. sulphide ore replaces the gossan for some distance, 
and in places large kernels of undecomposed sulphide are seen in the gi»ssan, making the gronnd 
very heavy. In the S. drive, 36 feet from the main cros^-cut, a rise has been put up to the surface 
60 feet on the underlay, nil in gossan, and just beyond this a cross-cut to^ the E. cut the hanging- 
wall at about 10 feer. Going S. sulphide ore replaces the gossan and dips under foot, the fiiiee 
being very much broken with veins of quartz. The gossan from this tunnel is said to aTerage 
about 12 dwts. gold and 20 ozs. silver per ton. 

Immediately over No. 3 tunnel, and about 50 feet above it, the gossan is showing in an open 
cut, and a prospecting adit proved it to be here, about 20 feet wide ; the adit was continued 30 feet 
further, but did not cut any more ore. This ore body lies considerably W. of the line of those met 
in the northern workings, and it would be very advisable to continue No. 3 tunnel. 

No. 4 tunnel is on the same level as No. 2, the entrance being about 3 chains S.W. from No. 3. 
At 240 feet from the entrance a small vein of sulphide ore was cut, which on driving N. widened 
in a few feet to 3 or 4 feet solid ore, with a little quartz, striking about N. 10^ W. At 35 feet 
from the cross-cut a rise has been put up about 40 feet, and I t«»ok a sample of the ore ezpuaed, 
which assayed 3 dwts. 6 grs. of gold, 20 ozs. 18 dwts. 3 grs. silver per ton, 0*5 per cent, oopper, 
I6'2 per cent, lead, and 16*5 per cent. zinc. Going N. the drive continues all in ore for some 
distance, the hanging-wall not being seen, but in the end, 40 feet beyond the rise, the ore is cuttiBg 
out, and the country is getting very hard. This is evidently a different run of ore to that wcvked 
in No. 3 tunnel, the latter lying further E., and having an easterly underlay. A few feet beyond 
the N. drive a drive has been put in 30 feet S. 40^ E. ; a little ore has been obtained in bunches, 
but nothing permanent. The end is in nodular schist, which seems to be un&vourable for ore. 
The main cross-cut has been continued about 60 feet beyond the S. drive, the end being in kindly 
looking schist, with small veins of carbonate of manganese. At the mouth of the tunnel is a lai|[e 
pile of ore obtained from the N. drive, shewing patches of copper pyrites and a little fahl ore, which 
IS said to average 10 dwts. gold and 20 ozs. silver per ton, and 12 per cent. lead. 

About 115 feet above this tunnel is an open cut, close to the pack-track from Deep Lead. In 
this cut a band of sulphide ore 18 inches to 2 feet wide is seen on the western or footwall, and 
about 12 feet of gossan on the hanging-wall, containing a good deal of carbonate of lead, with 2 to 
3 feet of schist between the two. A prospecting shaft has been started in the gossan, and at the 
time of my visit was down about 15 feet. The band of schist gets smaller going down, and in the 
bottom of the shaft solid sulphide ore is coming in on the footwall side. 

The experience gained, so far, goes to show that the ore occurs in lenticular bodies generally 
parallel to the foliation of the enclosing schists, and it has probably been deposited along planea 
of weakness in a shear zone, in a similar manner to the Rosebery deposits. It is to be expected 
that the ore bodies will gradually cut out in depth, but, judging from the experience gained on 
similar deposits in other parts of the world, there is little doubt but that it will make again at a 
lower level. Frequent cross-cutting will be necessary at different levels to ensure that no shoots of 
ore are missed. Probably as the deposits are better opened up it will be found that they occur 
according to some general rule, and, for determining this, accurate plans of the workings with 
frequent cross sections will be of great assistance. 

The ground falls rapidly to the W., and since my visit a fifth tunnel has been started between 
No. 2 and 4, but 150 feet below them. This will have to be driven a considerable distance before 
reaching the ore bodies seen in the upper levels, which all underlay to the E. into the hill, hut it 
will prospect the footwall country for other parallel deposits which are very likely to be found. It 
is proposed to shortly introduce rock-drills, which will effect a great saving both in time and money, 
as some of the country is very hard for hand-drilling. Firewood is scarce, and it is probable that 
the Montezuma Falls will be utilized to generate electricity, which will be conveyed to the mine 
by cable, and either used to work electrical drills or to drive an air compressor. 

A ground tramway is now being constructed to connect the mine with the N.E. Dundas Line 
at Deep Lead, the fall from the top of the haulage line on the Barlen Hercules Section being, 
according to my aneroid measurement, 1530 feet, and the length of the line is about a mile. This 
point is a few feet lower than the mouths of Nos. 2 and 4 tunnels, with which it will be connected by 
a tramway along the side of the hill. 

An offer was made sometime ago by the Tasmanian Smelting Company to take 500 tons of 
gossan, 750 tons suphide ore, and 250 tons antimonial ore per month, on what are stated to have 
been very advantageous terms ; but I understand that this offer has been refused, and I have been 
informed on good authority that the Hercules Company contemplate erecting smelting works close 
to the Burnie-Waratah Railway about 22 miles from Burnie, where a suitable site has been chosen, 
with limestone and ironstone close at hand. The sulphide ore is similar to that of the Mount 
Keid Mine, and the bulk of it contains too much zmc to be smelted by itself, but it is proposed 
to drown the zinc by mixing with clean lead ores and with the gossan from the mine. The 
oxidised lead ores of the Magnet Mine which are too pour to export would be \ery suitable for the 
purpose, and if the works were erected doubtless several of the mines in the Whyte River and 
Heazlewood Districts would be re-opened. It will be difficult to connect the mine with the 
Burnie-Zeehan Railway. The rise from Rosebery to the Hercules Mine is over 2000 feet« the 
distance in a straight line bein? about five miles, and the intervening country is very broken, so tha( 
an aerial tramway will probably be necessary. 
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JSarUn- Hercules Mine^ Section 30-92. — This is a small property of 10 acres lying N. and 
adjoining Section 100-94 of the Hercules Company, and a lot of prospecting work has been done 
on if, with disappointing results. 

About 4) chains from f be S.W. corner of the section, close to the southern boundary, a shaft 
was sunk 26 feet by the original holders of the section, and from the bottom a cross-cut was driven 
to the E., cutting a small vein of rich sulphide ore about 1 30 feet from the shaft, but this soon cut out 
when driven on to the N. The shaft has now been connected with the surface by a cross-out W. 
from the bottom about 25 feet long, and in the eastern cross-cut a little further prospecting has been 
done, but nothing of consequence discovered. About 2) chains to the N.W. is No. 1 aait, which 
has been driven almost due E. about 370 feet through argillaceous schist, which for the first 90 feet 
is very much broken and disturbed. The first ore was cut at about 145 feet from the entrance, and 
a drive was put in 23 feet to the S. and about 6 feet to the N. In the S. drive the ore tut out in 
about 20 feet, and going N. it cut out almost at once. 100 feet further in, a vein of sulphide ore 
was cut about 2 feet wide, striking about N. 28° W. with an easterly underlay, and the course of 
this has been followed about 130 feet N. of the cross-cut, and 67 feet S. In the N. drive mixed 
sulphide ore was obtained for 46 feet, after which the (fre is chiefly low-grade iron pyrites, with 
occasional patches of copper pyrites. A few feet from the main cross-cut a winze was sunk on the 
hanging-wall side, and it was expected to cut the footwall at about 20 feet, but at 39 feet a cuddy 

Eut m to the W. showed the footwall to be 6 feet away, and underlaying W. A rise has now 
een started, and was up about 8 feet at the time of my visit. A little ore is showing in the top 
which is said to assay about 7 ozs. silver and 2 dwts. gold per ton. At 50 feet a cross-cut has been 
driven 55 feet E.N.E., and a small vein cut carrying quartz and blende, but nothing of value. 

In the S. drive the ore cut out in a few feet, but soon made again and continued to about 55 
feet. In the end the country is very much broken and disturbed. 

About 290 feet from the entrance of the tunnel a large burst of water was met with, and for 
about 9 feet there is a good deal of quartz and pyrites through the schist, but nothing payable. 
The end of the tunnel is within about 90 feet of the E. boundary of the section. 

No. 2 adit starts about 70 feet from the western boundary, and has been driven over 400 feet 
parallel to No. 1, and about 90 feet below it. At 295 feet from the entrance a vein of sulphide ore 
(an intimate mixture of pyrites, zinc blende, and galena), about 3 feet wide, was cut, striking about 
N. 18° W., and a drive was put in 63 feet to the S., but the ore cut out in a few feet. From the 
end of this drive a crosscut was driven W.S.W. 23 feet without cutting any ore. A drive was 
also started N. of the main crosscut and driven about 7 feet, when the ore pinched, and the drive 
was discontinued. About 80 feet further in the schists are heavily impregnated with pyrites for 
several feet, and a drive has been put in 52 feet to the S.S.E., passing directly below the winze 
sunk from the upper level ; 15 feet further along the main cross-cut a drive has been put in 45 feet 
to the N.N.W. A little low-grade sulphide ore was obtained from these drives, and in the N. 
drive a patch of bary tes, carrying clean copper pyrites, was cut, but only lived a few feet. The end 
of the cross-cQt is about 20 feet beyond the N. drive, in hard quartzose schist striking N.N.W. and 
dipping to the E N.E. 

North Hercules^ Sections 96-94 and 97-94, containing 20 acres held under lease for gold, and 
Section 200-93m, 43 acres, held under mineral lease. — A prospecting tunnel has been driven 
about 400 feet on Section 96-94, but no ore has yet been met with. The country rock is very 
hard, and does not seem favourable for tlie occurrence of ore. 

Messrs. Twelvetrees and Petterd have made a microscopical examination of several specimens 
of rock from this property, and are of opinion that it is a schistose felsite or porphyroid. It 
probably represents an ancient lava flow or tuff interbedded with the sedimentary strata, the 
schistose strata being due to intense shearing action. 

Similar rocks are seen on Section 234-93m belonging to the Hercules Consols Copper-Silver 
Mining Company, on which a prospecting tunnel has been driven about 180 feet, the country in the 
end showing a httle pyrites, but nothing of value. On the pack-track beyond the tunnel the 
schist is seen slightly impregnated with pyrites, blende, and galena, but I do not know if any other 
prospecting work has been done, as the manager was unfortunately away at the time of my visit. 

Binff River Mine, Section 252-93m, 40 acres. — A belt of pyritiferous schist passes through this 
section, and a good deal of work has been done on it. About 8 chains from the southern 4ind 
western boundaries of the section the outcrop is seen on the hill above the pack-track to Mount 
Read at an elevation of 1540 feet above sea level. The country consists of argillaceous schists 
similar to those seen in the Rosebery District, striking a little W. of N. and dipping to the E., and 
for a width of about 18 feet they are impregnated with iron and copper pyrites, which appear to be 
making more solid underfoot. A vertical shaft was sunk 50 feet, from which some very solid ore, 
containing a good deal of copper pyrites, was obtained. The shafl passed through into footwall 
country, and from the bottom a cross-cut was driven E. about 28 feet to the hanging-wall and 
connected with a rise from the tunnel level 87 feet below. In this cross-cut the schists are impreg- 
nated with pvrites for about 20 feet, with bunches of solid ore, and on the hanging-wall there is a 
seam of sohd iron and copper pyrites, about 18 inches to 2 feet wide. 

No. 1 tunnel, which is 137 feet below the top of the shafl, is driven S. 55^ W. about 240 feet, 
cutting the hanging-wall of the formation at 220 feet, and drives have been put in along the 
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hangiDg-wall 82 feet N. and 190 feet S. The end of the cross-cut is in clean footwall country, the 
schist containing a little ore for about 10 feet past the drive. Where cut the formation carried a 
good shoot of ore pitching to the N., and in the N. drive it goes under foot about 25 feet from the 
cross-cut; from this point to the end the drive lias been un])roductive. 

• In the S. drive, at 22 feet from the main cross-cut, a winze was sunk 15 feet and souie good 
ore obtained, but the wafer proved too heavy for baling. At 38. feet is the rise 87 feet high 
connecting with the cross-cut from the vertical shaft as mentioned above, and 12 feet beyond the rise 
a cross-cut driven 22 feet to the W. passed through 3 or 4 feet of soHd ore, average samples from 
which are said to have assayed 10 to 19 grains gold per ton, 10 to 15 ozs. silver per ton, and 21 to 24 
per cent, copper. The drive continues along the hanging-wall, showing a little ore in places, and a 
good deal of barite. Abutit 70 feet from the end the country is very much broken, and a cross- 
course dippng S. has been followed W. for about 20 feet, carrying a little soft fi-iable ore. The 
country in the end of the main drive is crumpled schist, with a little pyrites through it. I took a 
8ami)le from the ore exposed in this level and in the rise, which assayed traces of gold, 4 ozs. 
18 dwts. silver per ton, 9 per cent, copper, and 07 per cent. zinc. Although low in silver, this ore 
would be valuable to mix with the Mt. Read or Rosebery ores. About 30 feet from the entrance 
of the tunnel a parallel formation carrying a mixture of blende, galena, and pyrites, was cut, and 
has been followed S. about 50 feet. 100 feet below No. 1 tunnel a second tunnel has been started 
about 5 chains from the northern boundary of the section. Its course is about S. 1 1^ W., so that it 
will cut the '* lode '* at a very acute angle, the reason for giving it this direction being that towards 
the N. and E. the ground falls rather rapidly towards the Ring River, which runs through the 
northern part of the section. This stream is said to contain about 4 heads of water in the middle of 
summer, and would be very useful for driving concentrating machinery, a good fall being obtainable 
by going a short distance up. The mine could be easily connected with the N. £. Dundas 
Tramway at Deep Lead. 

Ming Hercules Mine, Section 259-93m, 40 acres. — ^I'he belt of mineralised schists has been 
traced southward into this section. In several trenches near the top of the spur the schists are 
seen heavily impregnated with iron and copper pyrites for a considerable width, and it is probable 
that a solid body of ore will be found at a depth. The ground falls rapidly to the west, and a tunnel 
is being driven in an easterly direction about 2 chains from the northern boundary of the section. 
At the time of my visit this tunnel was in about 120 feet, but will have to be continued a g^ood deal 
further before reaching the formation seen in the trenches. The country passed through in the 
tunnel is a siliceous schist spotted with iron pyrites. 

South Jupiter^ Section 1390-93m, 52 acres. — A prospecting tunnel is being driven on this 
section, and was in about 100 feet when I saw it. The country passed through is a hard grey 
spotted schist, with transverse joints, which cause it to break into large blocks. Several varieties of 
this rock are seen in the district, and require careful study. They are, highly metamorphosed 
rocks, but whether originally of sedimentary or igneous origin is at present doubtful. So far as 
can be judged they are not favourable for the occurrence of ore. 

Jupiter Mine, Sections 409-93m, and 4I0-93m, formerly known as Allom k Morley's. — 'About 
the centre of this property, close to the Deep-Lead Saddle, some trenching has been done across an 
outcrop of schist, whicii for over a chain in width is impregnated with iron and copper pyrites, 
and a tunnel is now being driven bearing S. 70° W., to cut this formation at a depth of about 126 
feet. At the time of ray visit this tunnel had been driven about 230 feet through greenish argilla- 
ceous schist, similar to that seen in the Tasmanian Copper Mine, striking a little W. of N., and 
dipping to the east. A little copper pyrites was met with at about 80 feet from the entrance, and 
at 125 feet a vein of fairly solid eupnferous pyrites was cut about 18 inches wide in the bottom and 
6 inches wide in the back of the level, and beyond this for nearly 50 feet the schist is strongly 
impregnated with iron and copper pyrites, with several small veins of solid ore. From this point 
to the end of the tunnel the schist contained very little pyrites, but fi)r the last few feet it is very 
heavily mineralised, and other veins of solid ore will probably be cut. I took a sample by chipping 
from the veins already cut, altogether about 4 feet in thickness, which yielded traces of gold, 2 ozs. 
9 dwts. silver per ton, 9*5 percent copper, and 0-5 per cent. zinc. These veins are well worth 
further prospecting, and experiments should also be made to find out what proportion of the 
valuable metals could be saved by concentrating the mineralised schist. To the N. of the outcrop 
the ground falls towards a small creek, one of the numerous feeders of the Natone Creek, and 
from the level of the creek an adit could be brought in about 280 feet below the outcrop. 

The corded track which is now being constructed between Deep Lead and Rosebery will pass 
within a short distance of these workings. This track will be of great advantage to the district, and 
the grades should be made so that it can be converted into a cart-road if necessary. 

North Jupiter, Section \6\2'93m, 79 acres. — This is an irregularly shaoed section lying to the 
west of Section 409-93m, but overlapping it on the N. and S. A tunnel has been driven about 
100 feet nearly due N., parallel to the schists, which, as seen in a long trench above the mouth of the 
tunnel, are more or less impregnated with pyrites for a considerable width. In the tunnel a little 
solid ore, consisting of an intimate mixture of blende, galena, and pyrites, is seen underfoot in several 
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On the eastern slope, which is here very steep, a tonnel has been started, bearing S. 70* W. oo 
the line of the western tunnel, but 140 feet lower, near the entrance, a good deal of pyrites is seen for 
several feet, with hematite, magnetite, quartz, and a little copper pyrites. To the S.C of this, and 
75 feet below it, a third tunnel was started and driven about 30 feet ; for several feet near the 
entrance there is solid hematite with magnitite and iron pyrities, which is said to carry a little 
silver and gold, but not in payable quantities. 

Since my return a new discovery has been made on one of the northern sections, from which I 
have seen good-looking samples containing solid copper and iron pyrites with magnetite. A good 
deal of ground has been pegged in this vicinity, and prospecting was being carried on on several 
sections which I was unable to visit. From general appearances the district seems a very promising 
one, and, as it is nearly all open country, prospecting will be comparatively easy, but better means 
of access are urgently required. The track by which I came, over the top of Mount Read, is quite 
impracticable for horses, but I believe that connection could be made with the pack-track ^m 
Mount Read to Dora in two or three miles with a good grade, and it would be advisable to make 
this at once. It is probable that a good track could also be found to the north of Mount Read, 
either crossing the leading spur and going to Deep Lead, or winding down into the Koonya Vallejr 
to Rosebery, and this would open up some very likely mineral-bearing country. 

From the Red Hills my route lay past the S.W. corner of Lake Selina (elevation, 1725 feet 
above sea), thence S.E. across a large button-grass flat (probably the silted-up bed of an old lake), 
on to the Read-Dora track, which goes past the north end of lake RoUeston, and winds up the 
spur to the S.E. on to the Lake Dora Plateau. With the exception of a few belts of timber in the 

fullies and more sheltered spots, it is all open country covered with button-grass, and occasiouallT 
uge boulders of conglomerate are seen. The general level of the country round Lake Dora is 
between 2400 and 2500 feet above sea-level. To the west the ground rises to Walford Peak 
(3300 feet), which is separated by a rough gorge from Mount Tyndall. To the south are tb 
conglomerate foothills of Mount Sedgwick. 

In the neighbourhood of Lake Dora the principal country rocks are quartzose, micaceous, and 
chloritic schists, passing into slate, ffrits, and conglomerates. The general strike is from N. 10° W. 
to N. 20° W., approximately parallel to the schists in the Rosebery and Mount Read Districts, but, 
whereas the latter dip to the E., the Dora schists dip to the W., so that they are on opposite sides 
of a huge synclinal fold. As far as could be seen, the surrounding hills are all capped with con- 
glomerate resting uncomformably on the schists. In addition to Lake Dora, which is a narrow lake 
about a mile long, there are numerous other smaller lakes with their longer axes lying approximately 
parallel to one onother. From the general configuration of the country, the roundea hummoclu 
(Roches moutonnees), the planed-Iike surface of the rocks, and the huge scattered boulders cT 
conglomerate, it is evident that the country has been subjected to glacial action, which has doabtle« 
helped to carve out many of the deep valleys further north. 

A great number of sections have been pegged on this field, but on comparatively few has anjr 
work been done. 

Lake Dora Mine, Sections 729-93m and 730-93m, 160 acres. — On the east ade of a ridg^ 
running N. 10° to 15° W. through the southern block Section 730-93m, a tunnel had just beea^ 
started at the time of my visit, bearing S. 60° W., in a coarse grit containing occasional rounded 
pebbles. On the top of the ridge, 90 feet above the tunnel, a trench has been cut across a formation 
containing hematite with a little galena and copper pryites, but it is not well defined, and the ooontry 
does not seem favourable for a good body of ore. 

On the northern section near the S.E. corner, and about 50 feet from the southern boundary, 8 
deep trench has been cut about 70 feet long, running about N. 70° E. In the west end of the trench 
is a hard breceiated rock gradually merging into schist, and for a width of about 25 feet there is a 
great deal of iron pyrites disseminated through the schists with several bands of solid p3rrite8, striking 
about N. 20° W., and a little copper pyrites is seen throughout. This is worth further prospectii^, 
and to the N.W., near the head of a small lake, the approach has been cut for a tunnel to come in 
under the trench, but, as this would only give 90 feet of backs in about 350 feet of drivnig, it would 
probably be cheaper to sink a prospecting shaft on the formation and then crosscut. 

About 2^ chains from the northern boundary of the section, and 1 1 chains from the western 
boundary, a trench has been cut to the S. W. about 40 feet above Lake Dora. For the whole length 
of the trench, which is about 55 feet long, copper pyrites is disseminated more or less all through 
the schist, and in some places small bunches of clean ore are seen. I took a sample by chipping 
from both sides of the trench for a width of about 25 feet, which contained traces of gold, 3 cm. 
18 dwts. 8 grs. of silver per ton, and 1 per cent, copper. This is too poor to send away as it is, but 
it might be possible to make a marketable product by concentrating, and tests should be made to 
find out what the loss in silver would be by bringing the copper contents up to, say, 10 per cent. It 
is |>robable that the ore will become more solid at a depth, and it would be well worth white sinking 
a prospecting shaft. 

Boyal Dora, Section 2010~93m, 78 acres. — Groing N.VV. from the last-mentioned trench 
several small trenches are seen on this section showing similar dark green chloritic schist more or less 
impregnated with iron snd copper pyrites. About 6 chains from the southern boundary a shaft has 
beeh sunk about 20 feet, close to the southern margin of a small lake, through schist splashed with 
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copper pyrites. The shaft is at the N.E. em] of a trench about 100 feet long running S. 30^ W., 
the schist containing a little copper pyrites all through it, hut not in payable quantities. The tof) of 
the shaft is only about 40 feet above the level of the small lake before referred to, which lies about 
10 feet higher than Lake Dora, and a shallow trench has been cut between the two lakes^ which it 
was proposed to deepen for the purpose of draining the smaller one, but the cost of this work would 
be quite out of proportion to the advantage gained. The country seen in the trench is altered clay 
slate, striking about N.N.W. and dipping W.3.W. It contains a good deal of calcite, and in ' 
places a little pyrites is seen through it, hut nothing of any v^lue. 

On Section 677-93m, belonging to the Lady Dora Copper Mining Company, No Liability, a 
prospecting shaft is being sunk close to the eastern boundary on the line of the pyrites-bearing belt 
seen in the Lake Dora and Royal Dora Sections. The copper contents of the schist gradually 
decrease going N., and at this point very little ore is seen. 

On Section 201]-93if a little trenching has been done, and a few shots have been put in where 
the schist outcrops. The schists contain frequent nodules of calcite and blebs of quartz, and 
occasionally a little pyrites and galena is seen, but I saw nothing of any importance. 

Dora Reward^ Sections 14-96 and 15-96. — These are two 15-acre blocks at the N.W. end of 
Xiake Dora, which were originally granted as reward claims for gold About 7 chains from the 
northern boundary of the northern section a tunnel has been driven W. about 60 feet. Near the 
entrance the schists for several feet are impr^nated with pyrites, and a little pyrites is also showing in 
the end. At about 40 feet a small vein of solid iron pyrites was cut and followed a few feet S. 20^ 
£., but did not prove of any value, and work has been abandtmed. To the west, 70 feet above the 
tunnel, a few shots have been put into an outcrop of quartzose schist, striking about N.N.W. and 
dipping W.S.W., which for several feet is strongly impregnated with pyrites. 3 or 4 chains- further 
north several trenches have been cut in a westerly direction sliowing a little copper and iron pyrites 
disseminated through the schist. From the west end of one of these trenches a shaft has been 
started, and at the time of my visit was down about 10 feet. For a width of 15 feet in this trench 
there is a good deal of iron and copper pyrites, with bunches of magnetite, and occasionally scales 
of native copper lying between the foliation of the schists, but so far nothing payable has been met 
with. In the shaft the country is seen to be traversed by a series of transverse joints, which might 
sometimes be mistaken for the walls of a lode. 

Sections 752-93m and 2009-93m. — ^These sections, containing 121 acres, are held by the South 
Dora Gold, Copper, and Silver Mining Co., No Liability, and a good deal of prospecting has been 
done on the northern block. Section 752-93m, which is west and adjoining the Dora Reward sections. 
llie principal work is a prospecting tunnel, which, at the time of my visit, had been driven about 
50 feet, bearing N. 55° W. The country passed through is a somewhat compact felsitic rock, with 
blebs of glassy quartz, and mdy, possibly, be of igneous origin ; but it is much altered, and its 
nature cannot be determined without microscopical examination. On one side of the tunnel a flat 
Tein of broken quartz and pu*^ is seen apparently faulting the country. To the N.W«, 60 feet 
above the mouth of the tunnel, a small vein of copper pyrites, with malachite and azurite, is seen, 
and 40 feet higher up a cut has been made across a formation showing iron and copper pyrites, 
with the somewhat rare minerals erythrite or cobalt bloom and glance cobalt. Further attention 
should be paid to these minerals, as, if present in any quantity, they would be of considerable 
Talue. Both of these formations can be easily prospected from the tunnel. 

On what is known as the " West Lode " a cut has been started to the S.E. showing a good 
deal of copper pyrites, bornite, and chalcocite, for a width of 5 or 6 feet. This ore is of low grade, 
a sample wnich 1 took from the face returning only traces of gold, 6 dwts. 12 grs. silver per ton, 
6'2 per cent, copper, and 1 per cent, tin ; but it is worth sinking on to see if the ore improves in 
depth. The formation has been traced for several chains to the S.E., containing chiefly iron pyrites. 

On the southern section, close to the northern boundary, a trensh lias been cut to the N.E. 
through nodular schist containing a good deal of magnetite and iron pyrites, but nothing of any 
value. 

Dora Mine, Section 676-93m, 75 acres. — Close to the southern boundary of this section a 
shaft was being sunk, which, at the time of my visit, was down about 30 feet, showing occasional 
hunches of iron and copper pyrites through the country, but nothing of any value. The shaft is 
sank at the W. end of a deep trench, and for about 6 feet east from the shaft the schists, striking 
N.N.W. and dipping about 80® to the W.S.W. are slightly impregnated with pyrites. To the 
N.W. of the shaft several trenches have been cut, all showing a little pyrites . through the schists, 
and in the most northerly one, about 10 chains from the shaft, and 90 feet above it, there is more or 
less iron and copper pyrites and zinc blende for a width of about 25 feet, but the indications are not 
rery promising for the existence of a solid ore body below. To the east the country changes to a 
fdspatbic grit. 

North Doray on Section 681 •'93m, 80 acres. — An approach about 45 feet long has been cut and 
a tqnnel driven S.fjr about 25 feet through dark green quarts^ose schist, with a little copper and 
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iron pyrites irregularly disseminated through if. About 250 feet beyond the mouth of the tannel,.^ 
and 65 feet above it, a few sthots have l)een put into an outcrop of schist, showing a good deal of 
iron and copper pyrites with stains of malachite for a considerable width, llie N.W. corner of 
this section is about 120 feet below the tunnel, so that a lower working tunnel coald be pat ia 
should anything payable be discovered in the upper one. I'he same company also holds oection 
]074-93m, of 40 acres, lying to the N. of Section 681, and a little surface trenching has been dona 
showing pyrites through the schist, but so far a« I could see nothing of importance has been 
discovered. . 

Mount Dora^ Section 735-93m, 76 acres — This is one of the few heavily timbered sections on 
this field, lying on the steep slope at the S.E. end of Lake Rolleston. Work at the time of my Tint 
was confined to trenching, near the southern boundary, to try and pick up the lielt of pvritiferooi 
schist seen in Section 631. In the northern part of the section a few shallow trenches have been 
cut, in which a little pyrites is seen disseminated through the schist, and in one trench several small 
veins of gossan were cut, with bunches of quartz carrying a little galena. The ground slopes steeply 
to the W., and 80 feet below this trench a tunnel was started a little N.of E., bat was discontinued 
after driving about 10 feet through schist, carrying a little pyrites and galena. This would be a 
useful prospecting work, and should be continued. 

From the above brief description of the work done on this field, it is seen that it is still in the 
prospecting stage, and, owing to its remoteness, development is likely to be very slow. 

Copper-baring minerals, carrying a little gold and silver, have been found over a large area, 
and though so far nothing payable has been discovered, the surface indications in several instances 
are sufficient to warrant further prospecting. This is very expensive owing to the great cost of 
getting in supplies, and very little surface work can be done to advantage in the winter owing to the 
inclemency of the climate. In most cases it will be necessary to sink before the ground can be 
properly tested, and it would be very advisable for two or three of the companies to amalgamate 
and sink a good prospecting shaft. I do not think that water is likely to prove very heavy, and it b 
probable that a depth of 100 feet could be reached with a whim or a whip. 

Should the Great Northern Railway be extended from Rosebery to Mount Lyell, it will 
probably pass through the gap to the west of Lake Selina, and a short branch line could easily be 
made to connect with the Dora Field in the event of payable ore being found in sufficient quantities. 

I take this opportunity of thanking the various mine managers, to whom I am much indebted 
for the hospitality and kindness extended to me throughout the trip. 

I have the honour to be, 

Sir, 

Your obedient Servant, 

J. HARCOURT SMITH, Government Geologist 
W. H. Wallace, Esq,^ 

Secretary for Mines, Hobart. 
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REPORT OF THE SECRETARY FOR MINES. 



Mines Department, Hobart, litk Augtist, 1899. 
Sib, 

I HAVE the honour to submit my Keport upon the Mines Department, and the progress of 
the Mining Industry of the Colony, tor the year ending the 30th June, 1899. 

Appendices. 
Appended will be found Reports from the Commissioners on the condition of the Mining 
Industry in the Divisions under their charge; the Reports of the Inspectors of Mines; the 
Annual Report of the Mount Cameron Water-Race Board ; a Report on the Tasmanian Smelt- 
ing Company's Works, with a plan o£ the works ; the Mount Lyell Mining and Railway 
Company b Works ; a Keport on the Magnet Silver Mine ; the Government Geologist's Reports 
on the Bell Mount and Middlesex Mineral Fields, on the Penguin and Dial Range Mineral 
Fields, en the discovery of Gold at Port Cygnet, and on the Alluvial Tin Mines at Derby ; 
Papers by Messrs. Twelvetrees and Petterd on Limurite in Tasmania, HaUyne-Trachyte and 
alhed rocks in the Districts of Port Cygnet and Oyster Cove ; Notes on Humeri of Tasmanian 
Labyrintbodonts ; the Felsite and associated rocks of Mount Read and vicinity; Supplementary 
Kote on Limurite in Tasmania, Kepheline and Melilite Rocks from Shannon Tier, and on 
Mesozoic Dolerite and Diabase in Tasmania ; Returns showing the operations of the Diamond 
Drills ; the Examination Papers set at the Exammation for Mine Managers' Certificates ; 
and Returns showing the yield of Gold, Coal, Tin, Silver ore. Blister Copper, Copper ore, and 
Iron ore ; the Number of Persons engaged in Mining ; the Number of Leases and Area of 
Land held under lease for mining purposes ; the Net Revenue paid to the Treasury from Mines ; 
the Number of Miners employed durmg the year ; and the Total Amount of Rents and Fees 
received by the Department during the year. 

General Remarks, 
It is very gratifying to note that the rapid progress of the mining industry which was 
recorded in my laat Annual Report has been fully maintained during the year just closed, and 
mining throughout the Colony is in a very satisfactory condition. 

The rise in the London market price of tin, which has exceeded £48 10«. per ton during the 
year, has given a great impetus to the tin-mining industry, and has induced prospectors to go out 
in search of new ground, while some of the old abandoned alluvial tin-fields have been retaken up 
with every prospect of paying handsomely while the price of tin remains so high. In oider to 
encourage the industry, large areas of tm-bearing country have been allowed to be taken up 
under prospectors' licences, free of rent, for periods of six months, renewable upon proof being 
supplied that bond fide operations have been carried on during that period ; and this has resulted 
io many instances, in the discovery of payable tin deposits, and a large number of sections have 
been taken up under lease. 

Prospecting operations are still being carried on in many places with most encouraging 
results, and it is only reasonable to expect that during the next year the output of tin will be very 
considerably increased. 

Many river claims have been applied for during the year, and this new industry is likely to 
prove Tery successful in some of our rivers. 

The Tasmanian Tin Dredging Company have Just completed the pontoon and erected 
machinery thereon, and are about to ?tart active operations on the Ringarooma River at Derby. 
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Although the dredge has, so far, only had a trial to test its suction-pump and machiner j, and 
has a lar^e accumulation of tailings to treat before reaching the natural bed of the river, most 
encouraging results were obtained. 

Dredging claims have also been applied for along the foreshore at St. Helenas Point and 
Medea's Cove, George's Bay. The ground has been thoroughly tested by prospecting shafts 
and bores, from which good results have been obtained. 

The total value of minerals and metals raised during the year is £1,277,740, being an 
increase of £361,857 as compared with the previous year, and the amoimt paid in Dividends is 
£282,700 155. 



The amount of revenue received bv the Department for the year ending 30th June, 1899, is 
£24,696 10*. 5rf. The quantity of golcl won is 84,189J^ ozs. ; of this amount, 24,823 ozs. has been 
obtained from the blister copper from the Moimt Lyell Mining and Railway Company's mine. 

Mount LyelL 

The Mount Lyell Mining and Railway Company have exported during the year 6079 tons 
of blister copper, an increase of 1017 tons over the previous year. The future prospects of 
this mine are most encouraging. A winze put down 25 feet from the No. 5 tunnel is in good ore, 
which gave a biJk assay of 14 per cent, copper, 17 ozs. silver, and 3 dwts. of gold per ton. 

The aerial trams are working satisfactorily, and about 800 tons of crude ore are treated 
every 24 hours. 

Further particulars will be found in a report from the General Manager attached. 

At the North Lyell Mine the principal work is opening up on the surface, so that the mine 
can be worked upon the open cut prmciple. I believe it is the intention to discontiime sending 
their crude ore to London for treatment. 

The Lyell Tharsis Company have completed their aerial tramway and are working two shifts, 
sending about 100 tons of ore daily to the smelters at Queenstown. 

The South Tharsis Mine is looking very well. The Company are erecting a very extensive 
concentrating plant for treating the ore before sending it to the smelters. 

There are several other mines at work, particulars of which will be found in Mr. Com- 
missioner FoweU's Report, which is appended. 

Mount Zeehan* 

Mining operations in this district have been very satisfactory during the past year. There 
has been an increase in the output of silver-lead ore of nearly 9000 tons. This is mainly owing 
to the completion of the Tasmanian Smelting Com])any's works, a market being thus established 
for the sale of low-grade ore, which would not pay to export. This Company during the year 
purchased 11,863 tons of ore, valued approximately at £32,060, and employs 150 men, irrespective 
of those employed at the lime quarries and in wood-carting. 

Dundas. 

With the exception of the Comet Mine, which delivers about 250 tons of ore per month to 
the smelters, very little work is being done in this district. 

Mount Bischoff. 

The output of ore from the Mount Bischoff Tin Mine was 1839 tons, and the amount paid 
.^ dividends £55,500. The total amount of tin ore obtained since the formation of the Company 
is 54,462 tons, and the total amount paid in dividends is £1,564,500, being equal to £130 Is. 6d. 
per share. 

The Magnet Silver Mine, whicli is situate about seven miles from Waratah, is now making 
good progress. The total quantity of ore exported is 581^ tons, net value £7462. It is fully 
expected that within a few months this mine will be able to sustain an output of 200 tons of 
1st class ore per month. Appended is a report upon the progress of this mine, which has been 
supplied by the legal manager, Mr. G. L. Meredith. 

North' West Coast. 

A few men are employed at the Blythe River Iron Mine, and the oAVners have just com- 
pleted the survey of a tramway from the mine to connect with the Emu Bay Line at Bumie. 
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The tramway will be about 6^ miles in length, and when completed, this mine will add very 
considerably to the output, which at present averages only about 170 tons a month. 

At Middlesex Plains, Bell Mount, Forth, Ac, many prospectors are engaged in exploring 
the region. There are at present only about four settled mining operations, but the only one 
demanding special notice is that known as the Shepherd and Murphy Mine. Although the mine 
contains several associated metals, its present principal yield is tin and bismuth. Some 500 
tons of ore are estimated to be in sight, and 600 tons oi ore have been mined and are ready to 
be dealt with, and about 300 tons have been sent away by means of pack-horses ; but little 
progress can be made until the difficulties of transit can be overcome by means of a road. 

Beatonsfield, 

The yield of gold from the Tasmania Mine is 28,137 ounces, an increase of 1969 ounces 
over the previous year. The total quantity of ore crushed since the formation of the Company 
is 388,925 tons; total quantity of gold obtained, 457,475 oz. 14 dwts. 7 grs., value £1,664,432 13^. 
4(f. ; and the total amount paid in dividends, £694,071 155. 

There are eight other mines doing prospecting work on this field at various depths from the 
surface. 

A strong Company has been formed in Victoria for the purpose of working the extensive 
deposits of asbestos in the vicinity. The quality of the asbestos is said to be superior to that 
produced in other parts of the world. Should it prove to be so, there can be little doubt as to 
the importance of the enterprise. 

Lefroy, 

The only mines at present which have attained anv depth are the Volunteer and New 
Pinafore Companies, and all hopes for the future of this neld are centred in the efforts of those 

mioes. 

The former has been prospecting at the 1300 feet level, and the latter at the 1250 feet level 
Should they succeed in obtaining gold at such a depth it would be an incentive to the other mines 
in the locality, which were once so prolific to a depth of 400 feet, to resume operations. 

There are at present about 133 men employed in mining and prospecting on the field. 

The amount of gold won for the year is 2145 ounces. 

North-Eastern Division, 

At Mount Victoria mining operations have been carried on in a very satisfactory manner on 
several of the claims. 

Extensive and costly works are being erected by the Ringarooma Gold Mining Company, 
^ith a view of thoroughly opening out the mine so that it can be worked economically and 
BuccessfuUy. Electric pumping and winding plants are being erected for this purpose. This 
company also holds 300 acres of freehold land at New River, upon which gold reefs have been 
found, and so far have proved payable. 

Several other claims in the vicinity are making satisfactory progress. 

The quantity of gold obtained was 2273 oimces from 2397 tons of quartz crushed. 

At Branxholm much activity is shown in tin-mining« a large number of claims being at work 
in the neighbourhood of Ruby Flat. 

The Arba Company are repairing their water-races at considerable cost, and intend 
working their claims upon a much larger scale. 

At Derby and Brothers' Home the principal tin mines have been continuously worked. 
The Briseis and New Brothers' Home Companies are surveying races to bring in an abundant 
supply of wat6r from the Upper Ringarooma River. Ihe yield of tin from the Krushka 
Brothers and Brothers' Home Mines continues satisfactory. At Moorina a large number of old 
abandoned claims have been taken up again, consequent upon the advance in the price of tin, and 
this field is once again yielding very fair returns. 

A large area of country in the vicinity of the Ringarooma River has been taken up under 
Prospectors' Licences, and prospecting for tin by boring is being actively carried on in some of 
the low-lying fiats with most encouraging results. There is a very promising future before this 
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district. The quantity of tin ore obtained was 887 tons, being an increase of over 118 tons on 
the previous year. 

Eastern Mining Division. 

At Mathinna the New Golden Gate Mine is still holding its own, the yield of gold is very 
little short of last year. This mine is down 1330 fc«t, and still in a large body of payable stone. 

The quantity of gold obtained during the year was 19,690 ounces, value £77,624 ; dividends 

Said, £37,600. The total quantity of gold obtained is 134,452 ounces, and the amount paid in 
ividends £235,200. 

Many other claims are being worked in and near Mathinna, with good and encouraging 
prospects, and a lar^e amount of dead work is being done. 

At Fingal the Miami Mine has done a lot of dead work, and expended a large sum in 
labour, &c., the number of men employed being about 34. 

The West Miami and Lady Dora Mines are doing prospecting work with favouraWt^. 
prospects. 

Mangana. — The Mangana (Tasmania) Gold Reefs, Limited, are at present erectin 
machinery at the main shaft, which is down 210 feet. Some very rich specimens of gold liavt 
been obtained from this mine. 



Several other Companies are working in the vicinity, and about eight men are makinc 
good wages by working the alluvial ground about the gullies. 

At South Mount Victoria a large area of land has been applied for, and several section, 
are being worked with encouraging results. 



Ben Lomond. — At the Rex Hill Mine twenty-six men are employed, and during the y 
they have sunk a winze 40 feet from the adit, and driven 40 feet in good tin stone. At the en ^ 
of the drive two chambers have been worked about 70 feet by 60 feet, with a pillar left in tW « 
centre for support. The ore, which used to be hauled up by a hand windlass, is now drawn ii. -p 
an inclined haulage line of about 1 in 3, which reaches to the bottom of the chamber. 

A large dam has been constructed on Buftalo Creek, about three miles north of the mine^ ; 
14 chains of fluming have been erected, and about half a mile of race cut to convey water to the 
battery. 

A ten-head battery, four classifiers, four jiggs, and two frue vanners have been erected. 

At Storey's Creek, crushing and concentrating plants are being erected to treat wolfram. 
After crushing, the ore will be hand-streamed. Tne output of ore up to the present has only 
been 2^ tons, hand-picked ; value, about £26 per ton. 

A large area of tin ground has been prospected and taken up in the vicinity of Avoca. 

Mount Nicholas. — The Moimt Nicholas and Coniwall collieries have continued steadily it 
work, and have obtained about 39,141 tons of coal. These mines have considerable trouble 
through down faults occurring. The number of men employed is about 435. 

At Bicheno a large area of land has been withdrawn from the operation of " The Crown 
Lands Act" and " The Mining Act," in the interest of the Morning Star Coal Company, who, 
I believe, intend to introduce a Bill during the present session of Parliament upon lines some- 
what similar to the East Coast Coal and Harbour Company's Act, passed some years ago. 

Scamander -R?V<?r.-- The Copper and Silver mines in this locality are again attracting 
attention, and a number of sections have been again taken up. , 

At St. Helen's a large extent of land has been taken up for tin near St. Helen's Point and 
along the foreshore of George's Bay. For some months prospecting has been carried on, 
and about 30 prospecting holes, from 6 to 14 feet deep, and 45 bores from 6 to 25 feet, 
have been put down, from all of which I am informed excellent results have been obtained. It 
is intended to work this property by suction dredges. 

Blue Tier. — The Anchor Tin Mine has treated during the year about 18,300 tons of ore, 
and has obtained 62 tons of tin ore, vahied at £4464. The number of men employed was 96. 

The Liberator, Cambria, and Australian mines are working with very good results. 
Further particulars will be found in the Reports of Mr. Inspector Griffin and Mr. Conunissioner 
Dawson, 
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New Discoveries. 

During the year Reward Claims have been applied for as follow : — Gold— Flinders Island 
and Scottsdale ; Silver — Bathurst Range, Liena, and Rinandina ; Copper — Barn Bluff, Mount 
Sadler, Nelson River, Sandy Cape, and Whale's Head; Tin— Flinders Island; Wolfram — 
Scamander Range. 

(Quarterly Reports. 

Quarterly Reports on the Mining Industry of Tasmania, compiled by the Government 
Geologist, have been regularly printed and distributed all over the world ; while a large number 
is also regularly forwarded to the Agent-General in London for free distribution. 

Mine Managers^ Examination. 

Three candidates presented themselves at the examination held in March last ; one candi- 
date succeeded in obtaming a second class certificate. 

Appended will be found copies of the examination papers set. 

Zeehan School of Mines and Metallurgy. 

The number of students attending the school regularly during the year has averaged 35. 
The average attendance at the various classes has been as follows : — 

Mathematics 12 Students. 

Applied Mechanics 6 ditto. 

Mineralogy 6 ditto. 

Geology 6 ditto. 

Ore Dressing 4 ditto. 

Theoretical Chemistry 15 ditto. 

Analytical Chemistry 14 ditto. 

Fire Assaying 10 ditto. 

At the beginning of 1899 Mr. R. Montgomery was appointed instructor in Mathematics. 
Classes are now held four nights a week in this subject, thus enabling the students to devote 
much more time to it than previously, and also allowing more time to be devoted to Mechanics and 
Mineralogy. 

Many important additions have been made to the Laboratory during the last year, and the 
space available for chemical benches is completely taken up. The present building cannot 
accommodate more students in this subject than are at present in attendance. A brick fume 
cupboard has been erected, and water laid on throughout the Laboratory. * 

The Committee obtained a very complete collection of minerals and rocks from the Frieburg 
School of Mines. They have also purchased a collection of crystal models. These collections 
are proving of great assistan(!e in the Mineralogy and Geology classes. In the second vacation 
of 1898 a students' Geological excursion was made to Mount Lyell and Queenstown. Twenty- 
one students availed themselves of the opportunity of making the trip, which proved most 
instructive. The students visited the smelting works of the Mount Lyell Mining and Railway 
Company, also the Mount Lyell, North Lyell, King Lyell, and Lyell Tharsis Mines, and were 
most courteously treated by the officials oi the various works and mines, who took the greatest 
pains in explaining the various processes and the geological features of the ore bodies. 

Mineral Products. 

The following Return shows the quantity and value of the Minerals and Metals obtained 
during the year : — 

Quantity. Value. 

Gold 84,189ioz8.* 831,414 

Silver 24,203| tons 217,735 

Tin 20(>6i „ 189,847 

Coal 44,141 „ 37,915 

Blister Copper ... 6079 „ 467,268t 

Copper Ore 1889 „ 31,985 

Iron Ore 1633 „ 1576 

£1,277,740 

• Including 24,S2d ounces obtained from the blister copper from the Mount Lyell Mine. tThe value of the gold obtained 
from the blister copper has been deducted from this amount. 

This shows an increase in the value of £361,859 on the previous year. 
The amount paid in dividends was £282,700 15^. 
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Departmental Staff. 

During the year the Department has again sustained a very severe loss through the death of 
one of its most prominent ofhcials. I refer to Mr. James Harcourt Smith, B.A., Government 
Geologist and Cnief Inspector of Mines. Mr. Smith was a young man, and a native of Tasmania, 
just entering a career of great promise, having obtained a good knowledge of the geology of 
Tasmania, and gained the confidence of the Department and the mining community. Owing to 
his death, which occurred while on a visit of inspection of the mineral deposits on Flinders 
Island in June last, his annual Reports as Government Geologist and Chief Inspector of Mines 
are not appended. 

Owing to the vacancy caused through the death of the late Government Geologist and Chief 
Inspector of Mines, the Department called for applications for the vacant position, and out of 23 
applications, in which all the Australian Colonies were represented, selected Mr. William Harper 
Twelvetrees, F.G.S., of Laimceston. This gentleman is a native of England, and received nis 
education in Germany, and for several years was in charge of copper mines and smelting worka 
in Russia. He has travelled widely in Europe, studying the geology of Austria, Senia, 
Roumelia, Turkey, and many other places, and for the last eight years has resided in Tasmania, 
and has made himself well acquainted with its geological features. 

Several valuable and interesting papers on the ign^eous rocks, &c., of Tasmania, prepared 
by Mr. Twelvetrees, in conjunction with Mr. W. F. Petterd, are, with their kind permission, 
appended. 

The work of the Department has increased very considerably during the year. 5754 letter? 
have been received and replied to, being an increase of over 6()0 on the previous year, and 960 
instructions for surveys have been ])repared and forwarded to the Surveyor-General for issue to 
the surveyors. In tne drafting room, in which three draftsmen only are employed, 40 plans 
have been prepared for the lithographer, 14 of which were new compilations, and 1 070 diagrams 
in duplicate have been drawn on leases, which have been engrossed by the two engrossing clerka. 

I have once again to record my sincere thanks to the officers of the Department for their 
loyal support during the year, especially to those who, through pressure of work, have willingly 
remained long after office hours to keep their work up to date: 

Mount Cameron Water^race Board. 
The report of the Board is annexed. 

Diamond Drills. 
Details of the work done by these machines are appended. 

In conclusion, I have much pleasure in reporting that the mining industry has made rapid 
progress during the year ; old abandoned fields have been taken up a^ain and vigorously and 
successfully worked ; new discoveries arc constantly being reported ; foreign capital is being 
largely introduced into the mines ; and investors and capitalists are daily gaining confidence in 
the mineral resources of the Colony. Altogether the outlook for the future is most promising. 

I have the honour to be, 
Sir, 

Your obedient Servant, 

W. H. WALLACE, Secretary for Mvm. 
The Hon. the Minister for Mines^ 
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DIAMOND DRILLS. 

Statement of Work done to 30th June, 1899. 



Ymt. 



Locality. 



1882-3 

1883 

1884 

1886 

1686-7 

1887 

1888 

1888-9 

18891 

1890 f 

1890 

1891 

1891 

1891-2 

1892-3 

1893 

1895-6 

1898-9 



1882 

1883 
1884 

1885 
1886 
1886-7 

1887 

1887 

1888 
1888 
1888 
1889 
1891 
1891 
1892 
1893 
1894 



No. 1 Drill. 

Back Creek— For Gold 

Lefroy — For Gold 

Tarleton— For Coal 

Longford — For Coal 

Harefield Estate — For Coal 

Cardiff Claim, Mt. Malcolm — For Coal. 

Killymoon Estate — For Coal 

Seymour — For Coal 

Beaconsfield (Phoenix G.M. Co.)— For 

Gold 

Beaconsfield (East Tasmania G.M. Co.) — 

For Gold 

Spring Bay — For Coal 

liavensdale — For Coal 

Back River, Prosser's Plains — For Coal 
Lefroy (Deep Lead Syndicate)— For Gold 
Lefroy (East Pinafore Co.) — For Gold .. 

Sandfly — For Coal 

Blue Tier (Anchor Co.)— For Tin 



Direction of 
Bore. 



Total 



Vertical 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

Ditto 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 



No. 2 Drill. 
Beaconsfield — For Gold 



Mangana — For Gold 

Guy Fawkes Gully, near Hobart — For 

Coal 

Malahide Estate, near Fingal — For Gold 
Carr Villa, near Launceston — For Coal... 
Waratah (Mount Bischoff Alluvial T.M. 

Company) — For Tin 

Waratah (Mount Bischoff T.M. Co.)— 

For Tin 

Ditto 

Old Beach— For Coal 

Campania — For Coal 

Richmond— For Coal 

Back Creek— For Gold 

Macquarie Plains — For Coal 

Jerusalem — For Coal 

Langloh Park — For Coal 

Southport — For Coal .. 

Zeehan (Tasmania Crown S.M. Co.) — 
For Silver 



Total 



Horizontal, 
underground 
Ditto 

Vertical 
Ditto 
Ditto 

Ditto 

Ditto 
Horizontal, 
underground 
Vertical 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 
Horizontal, 
underground 



No. of 
Bores. 



7 
4 
1 
2 
1 
1 
1 
5 

1 

1 
4 
1 
2 
4 
1 
4 
3 



43 



Total Distance 
bored. 



41 



feet. 

1330 

1011 
401 

1585 
725 
562 
504 

2266 

781 

978 
937 
114 
854 
979 
317 
2130 
265i 



15,739i 



68 

546 

612 

1397 

571 

1548 

841 
53 

593 
600 
500 
787 
989 
344 
1249 
612 

319 



Average co8t per foot, 
inclusive of Labour 
and Fuel. 




2 2 

14 9^ 
6 10 
11 li 
6 13 
15 9 
10 3 
11 5 
Still working. 



11,629 



No record. 

15 1 

5 6 

5 6 

5 4 

6 1} 

11 8 

7 8 

Abt. 10 9 













7 
5 
8 
4 
4 
5 
5 



I 2^ 



Aggregate number of bores. 
Total distance bored 



84 
27,368} feet. 



Bobart, 20th June, 1899. 



W. H. WALLACE, Secretary for Mine$, 
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No. 1. 

COMPARATIVE SiatrmnU of Gold won durinq the Years 1880, 1881, 1882, 
1883, 1884, 1885, 1886. 1887, 1888, 1889, 1890, 1891, 1892, 1893, 1894, 
1896, 1896, 1897, 1898, and the first Half-year of 1899. 



TEAR. 



1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899, for the first Half-year 

Totals 



QUANTITY, 



0Z8. 

62,595 

56,693 

49,122 

46,677 

42,339 

41,240 

31,014 

42,609 

39,610 

32,332 

20,610 

38,789 

42,378 

37,687 

67,873 

64,964 

62,591 

77,131 

74,2*3 

39,566 



dwts. 





6 
10 
19 
19 
10 

3 
19 
13 























939,847 19 



VALUE. 



£ 

201,297 
216,901 
187,337 
176,442 
160,404 
156,309 
117,250 
168,633 
147,164 
119,703 
76,888 
145,459 
168,917 
141,326 
217,024 
206,115 
237,574 
296,660 
291,496 
164,093 



3,564,882 



No. 2. 

RETURN showing the Quantity of Gold obtained from Quartz during the 
Years 1880, 1881, 1882, 1883, 1884, 188o, 1H86, 1887, 1888, 1889, 18fK), 
1891, 1892, 1893, 1894, 1895, 1896, 1897, \^^%,and the first Half-year of 1899. 



YEAR. 



1880 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899, for the fii-st Half-year 



Totals 



QUANTITY. 



ounces. 
34.346 
46,776 
36,216 
36,672 
J30,640 
33,266 
26,004 
33,427 
34,156 
33,069 
17,829 
33,(>59 
34,386 

;k),1(^3 

52,239 
51,628 
69,453 
74,937 
72,080 
34,134 




VALUE. 



£ 

130,622 
174,956 
137,183 
138,060 
114,630 
124,234 

87,616 
123,463 
126,139 
116,517 

64,184 
126,221 
128,947 
113,111 
195,896 
193,605 
222,948 
288,432 
283,422 
136,714 



3,026,790 
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No, 3- 

QrAXTITVand Valnt of dntl raisni ditriHO the Ye^irs ISSO, ISSK lSSl\ lSS;i. ISS4. ISSJk 
1^8t5, IS^T, 18SS, 1SS9, 1S90, l^9K 1S92. IS^o. ISV4, U<W, lS9tn IS^T. IS9S. t^nd the nr^t 
Half'^ear vf 1899. 



TEAR. 



1880 

1881 

188-2 

1883 

1884 

1885 

188<> 

1887 

1888 

1889 ^ 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899, for first Half-vear 





•JIAXTITY. 


VAMK, 




tons 


£ 




1-2/219 


uvw 




IKKO 


\0M7 




8803 


':\>x\ 




8872 


7^Vi5 




7llM 


(U75 




lUv>4 


5i>85> 




io;tt>i 


iKi:>2 




-27a«3 


24,870 




41,577 


37,420 




3*>,7iH) 


;i;^,(VU) 




50,519 


45,4ti7 




43.-2:>i? 


:v^,9:k) 




;ki.0(i8 


32,4(^7 




lu^^\^^ 


27,754 




:k),4in> 


24;ttH,> 




32.698 


2li,l59 




41,iXH 


, :W,523 




42,UH5 


;13.757 




47X>78 


1 38.250 




19,841 


1 18,3(U 



Totals 



550,498 



473,102 



No. 4. 

QUANTITY and Value of Tin exported from Tasmania during the Years 1880, 1881, 
1882, 1883, 1884, 1885, 1886, 1887, 1888, 1880, 1890, 1891, 1892, 1893, 1894, 1895, 1890, 
1897, 1898, and for thejirst Half-year of 1899, eompiled from Customs Returns anhj. 



YEAR. 



TONS. 



1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899, for first Half-vear 

Totals 



3954 

4124 

3670 

4122 

3707 

4242 

3776 

3607* 

37751 

3764 

3209^ 

3235 

3174 

31 28^ 

29;34 

2726J 

27(H) 

242;Ji 

1972 



VALUK. 
£ 

341,736 

375,775 

m\ ,04f} 

376,44({ 

:K)1,42:) 

;W7,587 

363,3(U 

4m),85S 

426,321 

:)44,941 

2)K),:M(8 

291,715 

290,08.3 

2(K),219 

198,298 

167,461 

]49,9(M 
142/)4(( 
107,2*W 



(J5,20^ii 



5,720,975 
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No. 5. 

QUANTITY and Value of Silver Ore produced in Tasmania during the Years 
1888, 1889, 1890, 1891, 1892, 1893, 1894, 1895, 1896, 1897, 1898, and thefimt 
Half-year of 1899. 



YEAR. 



1888 

1889 

1890 

1891 

1892 

1803 

1894 

1895 

1896 

1897 

1898 

1899, for the first half-year 



QUANTITY. 



tons. 

417 

415 

2053 

4810 

9326 

14,302 

21,064 

17,980 

21,167 

18,364 

15,320 

15,882 




VALUE. 



£ 

5838 

7044 

26,487 

52,284 

45,502 

198,610 

293,043 

175,957 

229,660 

200,167 

188,892 

114,577 



1,538,061 



No. 6. 

QUANTITY and Value of Blister Copper exported from Tasmania during the 

Years 1896, 1897, 1898, and the first Half-year of 1899. 



YEAR. 



1896 

1897 

1898 

1899, for the first half-year 




VALUE. 



£ 

1245 
322.500 
400,668 
316,101 



1,040,514 



No. 7. 

QUANTITY and Value of Copper Ore exported from Tasmania during the 
Years 1896, 1897, 1898, and the first Half-year o/ 1899. 



YEAR, 



1896 

1897 

1898 

1899, for the first hnlf-year 



QUANTITY. 


VALUE. 


ton8. 
34 
75 

394 
1546 


£ 

1020 

2250 

8128 

25,387 


2049 


36,785 



17 
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No. 8. 

QUANTITY and Value of Iron Ore exported from Tasmania during the Years 1897, 1898, 

and the first Half-year of 1899. 



YEAR. 



1897 

1898 

1899, for the first half-year 

Total.... 



QUANTITY, 


TALUB. 


Tons. 

894 
1598 

987 


£ 

812 

1598 

990 


3479 


3340 



No. 9. 

HE TURN showing the Number of Persons engaged in Minina during the Years 1880 to 1898 

inclusive^ and first Half-year of 1899. 



YEAR. 



NUMBER. 



1880 

1881 

1882 

1883 

1884 

1885 

18H6 

1887 

1888 

1889 

1890 



1653 
3156 
4098 
3818 
2972 
2783 
2681 
3361 
2989 
3141 
2868 



YEAR. 



1891 

1892 

1893 

1894 

1895 

1896 

1897 

lg^^ 

189^, first half-year 



NUMBER. 



3219 

3295 
3403 
3433 
4062 
4350 
4510 
t5052 
6484 



No. 10. 

RETURN showing the Number and Area of Leases held under " The Mining Act^ 1893," in 

force on 30M June of each year since 1895. 



Nature of Lease. 



For Tin, &c., at a rental of bs. 

an acre 

For Coal and Slate, at a rental 

of 2*. 6rf. an acre 

For Gold, at a rental of 205. an 

acre 

Water Rights, Mineral and Gold 



In force on 
80th June, 1806. 



No. 



Area. 



In force od 
dOth June, 1896. 



No. 



AORIS. 



720 ; 31,207 



37 

455 
176 



6551 

4366 
755 

8luice- 
hcads. 



Area. 



ACRR8. 



738 33,077 



37 

602 
160 



5946 

6712^ 
808 
sluice- 
heads. 



In force on In force on 

dOth June, 1897. 30th June, 1898. 



No. 



Area. 



No. 



Area. 



In force on 
30th June, 1899. 

No. I Area. 



1150 

38 

615 
155 



I Ar'RKs. 
56,493 
6105 



ACBRS. ! 



1290 66,981 



41 



702 



5789 
774 169 
nluice- ; 
heads. , 



5943 

7190 
7H4 
I sluice- 
heads. 



1207 

39 

652 
200 



ACRKS. 

64,889 

6002 

6726 
933 
sluice- 
heads. 
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No. Jl. 

RETURN of the Number and Area of Leases under " The Mining Act, 1893," iw Jorce on the 
Ut July, 1898, issued during the Year ending 30M June, 1899, cancelled during the Year 
ending SOth June, 1899, and remaining in force on SOth June, 1899. 



Nature of Lease. 



In force on 
Ist July, 1888. 



No. 



For Tin, &c., at a rental of 5j(. an 



acre 



1290 



Arna. 



ACRKS. 

66,981 
5943 



iMued during | Canci*lWd during 
Year ending Year ending 

30th June, 1899. 30th June, 1899. 



In force on 
30th June, 1800. 



No. 



Arcfi. 



No. 



Aits. j No. 



Area. 



For Coal and Slate, at a rental of j 

2ir. 6^. an acre I 41 i 

For Gold, at a rental of 20;(. an ; 

acre '. i 702 ; 7190 

Water Rights, Mineral and Gold ....: 159 > 784 

I sluice- 
heads. 



612 
6 



AC'RBl*. 

37,130 
667 



695 

8 



A0RB8. I 

I 

39,772 I 1207 



608 



39 



235 2178 
60 315 

. , sluice- 
heads. 



•285 


2643 


652 


19 


166 


209 


i sluice- 






heads. 





ACHKS. 

64,339 

6002 

6725 
9:W 
sluice- 
beads. 



No. 12. 

COMPARATIVE Statement of Net Revenue from Mine*, beinff Rents, Fees, 
Sfc, paid to the Treasury for the Year ending SOth June, 1899. 



YEAR. 



1880 

1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 



AMOUNT. 



£ 

8944 

20,936 

23,077 
15,439 

6981 
11,070 
12,523 
14,611 
23,502 
17,264 



*. d. 

5 11 

5 5 

1 9 

14 5 

11 lU 

5 7 



10 

11 

8 



4 
5 

4 



9 



YEAR. 



1890. 

1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 



AMOUNT. 




£ S. 


d. 


26,955 4 


9 


37,829 16 


5 


17,568 18 


4 


16,971 9 


3 


16,732 7 


7 


15,323 1 


9 


20,901 13 


3 


25,631 


3 


33,661 13 


9 


24,696 10 


5 



The above Statement does not include Stamp Duties upon Transfer of Leases and 
Registration of Companies, or the Tax payable upon Dividends, from which sources 
large sums are derived. 

TOTAL Number and Area of Leases in force on 30th June^ 1899. 



MINERALS. 



Gold 

Silver 

Tin 

Coal 

Iron 

Limestone . 

Lithographic Stone. 

Slate 

Nickel 

Wolfram 

Asbestos 

Precious Stones — 

Copper 

Minerals 

Marble 

Graphite 



Total 



1 NUMBER. 

1 


AREA. 


1 


Acres. 


052 


6725 


406 


20,850 


; 238 


8684 


i 21 I 


3243 


' 7 


428 


15 


1727 


2 


417 


2 


715 


1 


40 


5 


280 


5 


316 


1 


80 


100 


5864 


440 


27,280 


I 


317 


! 2 


100 


j 1898 


77,066 



mm 
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A VERAGE Number of Miners employed during the Year ended ZOth June, 1899. 





EUROPEANS. 


CHINESE. 


Northern and Southern IDivision 


944 

272 

599 

297 

3825 




North-£adtem Division 


180 


Castem Divition.... 


63 


North-Westem Division 

Western Division 


• • • 








5937 


243 





MINING Companies registered daring the Year ending ZOth June^ 1899. 



NUMBER OF COMPANIES. 



CAPITAL. 



41 



£91,162 



TOTAL Area of Land applied for during the Year ending 30//i June^ 1899* 



MINERAL. 


NO. 


OF 


APPLICATIONS. 


AREA. 


Gold 


293 

444 

291 

5 


2637 


Silver and other Minerals 


25,318 


Tin 


9735 


Coal. Limestone. &c 


350 






Total 






1033 


38,040 







in addition to the above, 77 applications for Dredging Claims, 31 applications for 
Mining £asements, and 131 applications for Water Rights (612 sluice-heaas of Water) 
were received. 



TO TAL Amount of Rents^ Fees^ Sfc, received by the Alines Department during 

the Year ending 30M June^ 1899. 



HEAD OF REVENUE. 



AMOUNT. 



Rent under "The Mining Act, 1893," for Gold 

rees „ ,, „ 

Rent „ ,y for Minerals 

rees „ „ ...... 

Survey Fees 

Rent of Diamond Drills 

Total 



£ *. d. 

5969 8 9 

708 6 6 

15,544 9 9 

2470 10 2 

4788 14 6 

3 15 3 



£29,485 4 11 
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MINE MANAGERS' EXAMINATION. 

March 28th, 29th, and 30th, 1899. 

Questions set. 



Section A. — Mining. 

1. What precautions would you observe in approaching old workings full of water by means of 

a drive ? 

2. Under what conditions do you consider the employment of rock-drills economical ? 

3. Name the most common and dangerous gas in the lode mines of this Colony, and bow is its 

presence detected ? 

4. In this Colony, and also in the other Australian Colonies, it has been observed that when 

north winds prevail many mines are troubled with foul air. Give reasons why gases 
accumulate under the conditions mentioned, and describe fully some mode recently 
adopted by some of the mines of Victoria for removing foul air. 

5. Descrioe the conditions under which deep-lode mining can be conducted more economically 

by the underlay shaft system than by vertical shafts. 

6. Make a sketch plan and section of any displacement of lodes that has come under your notice. 

7. In a mining district, where lodes have proved payable to a depth of 1000 feet, it is intended 

to sink a new vertical shaft for the purpose of working three lodes striking N. and S. and 
underlying E. — 

(a) In what direction from outcrops, and at what vertical depth, should lodes be inter- 

sected in the shaft ? 

(b) State dimensions of shaft required for working lodes mentioned in question ( 1 ), 

assuming it is intended to install a 16^ Cornish pump. State also the dimensions 
of each compartment of such shaft ; the most suitable distance between levels ; 
the height, length, and width of plunger plats. 

(c) State the vertical distance in shaft at which plunger workings are usually fixed, 

and the reason why. 
{d) In the event of imderground balance-bobs being used, at what depths should they 

be fixed, and the height and length of bob-plats ? 
(e) Assuming it is intended to mine to a depth of 2000 feet, and that 16^ Cornish 

pumps are to be used, state the most suitable material for main rods, and dimensions 

of same, and the length, width, and thickness of strapping-plates required. 

8. Describe the different modes of shaft- timbering with which you are acquaintea, and state 

some of the advantages and disadvantages of the several modes described. 

9. Assuming rotten ground is encomitered in sinking a main shaft at the point or depth it is 

intended to open out, describe fully how work should be conducted preparatory to opening 
out. 

10. When putting up a rise in rotten ground, describe in detail how you would proceed. 

11. Make a rough sketch and describe a method of ventilating a drive by means of water under 

pressure. 

Section B. — Oke-dressing and Sampling. 

1. Two lodes, A and B, contain ores suitable for concentration. In A the valuable portion is 

finely disseminated, and is only 2 per cent, to 4 per cent, of the bulk. In B the valuable 
ore is coarser, and is 12 per cent, to 20 per cent, of the bulk. What system of crushing 
and concentration would you adopt for each ? 

2. How would you ascertain your losses in a concentrating mill ? From what parts would you 

take your samples, and how often ? 

3. Describe any automatic slime-dressing machine that you are acquainted with. 

Section C. — Mining Geology. 

1. Explain the terms : — Strike, Outcrop, Gossan, Fault, Crosscourse, Slickenside, Horse, 

Gangue, Tuft', Stockwork. 

2. Give instances of Deep Leads in Tasmania, and explain fidly how they have been formed. 

What deduction may be drawn from the fact that the. bottom is in some instances below 
sea-level. 

3. Distinguish between Fissure Veins, Bedded Veins, Contact Veins, and Gash Veins, and 

explain briefly how they have been formed. 

4. In what kinds oi rocks are deposits containing Copper Pyrites, Cinnabar, Cassiterite, Galena, 

and Gold respectively usually found, and with what minerals are they most frequently 
associated P 

5. State your views as to the influence of depth on the productiveness of lodes. 

6. State and explain Zimmerman's Law for recovering the faulted part of a lode. Illustrate 

your answer by diagrams showing right-handed and left-handed heaves. 
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Section D. — Mining Surveying. 

1. Explain the terms : — Magnetic Meridian, True Meridian, Declination, Azimuth, Latitude, 

and Departure, and describe a method for accurately determining the True Meridian. 

2. Describe the construction and mode of adjusting and using the Transit Theodolite. 

3. What precautions should be taken in making a survey with the magnetic needle in 

the presence of iron. Write out the field notes of such a surrey, having at least six 
stations, and show how the correct bearings of all the traverse lines may be obtained, 
provided any one station is free from local magnetic attraction. 

4. From the bottom of a vertical shaft A, the followmg traverse is made : — 

A to 1 bearing 63° distance 189 feet 6 inches 

1 to 2 „ 153° 30' „ 72 feet 

2 to 3 „ 179° „ 136 feet 3 inches 

3 to 4 „ 195° „ 117 feet 

Calculate the co-ordinates of the points 1, 2, 3, and 4, and find the distance and bearing 
from the top of the shaft to a point on the surface vertically above 4. 

5. Explain fully now the surface and underground workings of a mine may be connected 

(a) by means of one shaft, (i) by means of two shafts. Illustrate your answer with 
diagrams. 

6. The following measurements are made from the top to the bottom of an imderlay shaft : — 

Bearinjr. Vertical angle. Distanoe measnred on the slope. 

First line 157^ 30° 83 feet 

Second line 159° 27° 130 „ 

Third line 156° 29° 62 „ 

Fourth line 160° 34° 119 „ 

Calculate the true bearing between the first and last stations, the vertical depth of 
the shaft, and the horizontal distance between the top and bottom. 

7. State what adjustments are necessary for correct work in using a surveyor's level. 

8. Write out Samples of Entries in a Level Book, and plot a section from same. 



Section E. — Surface Work. 

1. What load hanging from a 1^-inch round wrought iron rod of ordinary quality would be likely 

to fracture same ? 

2. Make sketch section for a dry rubble retaining wall that will support 12 feet in depth of 

tailings, and give dimensions you would employ in interests of economy and safety. 

3. The boom of a Derrick Crane is set, first at an agle of 30° from the vertical, and then at an 

angle of 45° from the vertical ; what is strain on boom in each case when a load of 10 tons 
is being moved P Further, what should be the sectional area provided the ultimate 
strength of material in boom is 2000 lbs. per square inch, and a factor of safety of 4 is 
adopted ? 

4. Make hand-sketch showing construction of fluming for a water-section of 12 square feet 

carried on four bearers over an opening 25 feet wide without intermediate support, and 
state size of beams under same condition as to material as in question 3. 
0. The water in a reservoir pressing against a dam is 208 feet wide at surface, 100 feet 
wide at bottom and centre, and with even side-slopes, and a depth of 18 feet ; what is 
total pressure against a line along dam 12 feet below surface of water ? Give sketch and 
dimensions for dam to sustain pressure. 

6. You desire to transport an eight-ton boiler across a chasm, and you have decided to stretch 

a wire rope across for this purpose, suspend the boiler to it, and draw it over. When 
the boiler is half-way over tne rope sags down in the centre so that its two parts make 
an angle to each other of 170 degrees. Show graphically how you would arrive at the 
stress or weight on each half of the rope. 

7. You have a flow of water of 1 1 cubic feet per second under a head of 290 feet. What 

theoretical horse-power is there in this water, and what practical horse-power may you 
expect to obtain, say by means of a Pel ton wheel ? 

8. Show how you would calculate the spouting velocity of water under the above head, and 

if the Pelton wheel were 3 feet in diameter give the proper speed at which it should run 
when under full load. Describe the construction of a Pelton wheel. 

9. What horse-power would be necessary to haul 100 tons of ore per hour up an incline 1500 

yards long, rising 1 in 8, at a speed of 4 miles per hour? Give the sizes of the engines, 
and supply the rest of the data yourself. 
10. Find the weight of a cast-iron pipe, 12 feet long overall, 18 inches internal diameter, 
1^ inches thick. Flanges, 2 feet diameter, 1 ^ inches thick. Neglect the bolt-holes and 
the stiifening-webs between. For what head of water would the above pipe be adapted 
if used as part of the rising main ? 
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Subject F. — Book-keeping and Mine Accounts. 

Give specimen pages of the Books you consider it necessary that the manager of a large mine 
should keep. Under what different headings would you make entries in the ledger ? 

Subject G.— Mining Law. 

1. What are the regulations under Section 102 of the Mining Act, 1893, as to the storage and 

use of explosives in mines ? 

2. What are the provisions of the Mining Act, 1893, with regard to men travelling in shafts, 

and what is the maximum distance allowed between the stages of a ladderway ? 

3. What are the duties of a mining manager as to the inspection of a mine under his charge, and 

the testing of ropes and chains used in connection with raising or lowering men in a shaft ? 

4. If a lessee discovers gold on his mineral section, what steps should he take to secure the 

right to mine for gold ? 

5. In what manner is land required to be marked off before applying for a lease ? 

6. In what manner is a leased claim required to be marked ? 



REPORT OF THE MOUNT CAMERON WATER-RACE BOARD FOR THE YEAR 

ENDING 30th JUNE, 1899. 



Sir, 



&th July, 1899. 



We have the honour to present the Report of this Board for the year ending the dOth June, 1899. 

The Board wishes to express its deep sympathy on hearing of the death of the late Mr. Jame^s 
Harcourt Smith, Government (leolopst, and to place on record the loss it has sustained by being thu3 
deprived of his able assistance in carrying out the work of the Boanl. 

The Board has met as frequently as occasion required. 

The total receipts for the year amount to £1017 5x. IIJ., as against £629, and the expenditure to 
j£614 Of. 3</., as against £729 18^. 10^^. during the preceding year. 

The supply of water available has been more than sufficient to allow all customers the regulation 
allowance for nearly ten months of the year. Even in the months of January and February, owing to 
increased rainfall, the shortage was not so great as in preceding years. 

Fixed Scale. — The charges under this scale were altered and reduced, the rate now being equal to lOf. 
per sluice-head, when the English quoted market price of tin is £1(K), and, for every £1 that the price of 
tin rises above or falls below £100, the sum of 2d. per sluice-head is added or deducted ; thus the present 
cash price of water, with tin at £118 per ton, is \Ss, per sluice-head. 

When this alteration in the cash price of tin was introduced in January last, it was thought that 
many of the claim-holdei's would take advantage of it, especially so as a preference is given to cash 
customers when the water is scarce. The result, however, is not satisfactory, as only 223 heads were 
supplied at cash rates up to the end of May, since which time no water under the fixed scale has l)een 
applied for. 

Race. — This has been maintained in fairly good order during the year. The flumings at the southern 
extension, constructed some nine years ago, are in a far advanced state of decay ; repairs have already been 
eflected, and in all probability the whole of these flumings will have to be repaired within the next two 
years. 

Owing to the enhanced value in the price of tin, there is at the present time a credit balance 
of £403 &. Sd. ; and, should the present value of tin be maintained, it is probable that there will be a 
balance of £800 or £900 to be paid to the Public Debts Sinking Fund on the 31st December next. 

The Statistics for the year are as follow : — 

Average per week of claims supplied 15 

Greatest number supplied in any one week 18 

Present number supplied 15 

Total number of heads of water supplied 4177 

Tons of tin ore raised 74 tons 5 cwt. qr. 20 lbs. 



Average number of miners employed — 14 Europeans ; 36 Chinese. 



50 
*. rt. 

Total receipts for the year 1017 5 11 

Cost of inaintenunce and management 614 3 

Paid to Public Debts Sinking Vund, 1898 ^AV/. 

Total cost of purchase and construction J34,572 19 

W. H. WALLACE, Chairman of the hoard. 

C. O'REILLY, 

JOHN SIMPSON, ^^Jemberic. 

S. HAWKES, 
The Bon, the Minister of Alines, 
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ANNUAL REPORTS OF THE INSPECTORS OF MINES. 



Mr. Inspector Harrison (stationed at Zeelian) reports : — 

In submitting my Annual Report, I regret to state that the accident list is again a b'ea?y one, 
being 8 fatal, 12 serious, and 10 non-serious. 

Seveh)! complaints have been made to me during the year, and received prompt attention ; in many 
instances they were of a frivolous nature. 

Legal proceedings were taken in three instances against miners for not reporting miss-iires ; but I 
only obtained a verdict against one. 

Rf>pes and c^ges have been examined and tested, and several of the former condemned. 

The magazines both at Zeehan and Lyell are in good order, and kept clean. Those at Zeehan must 
!>e removed in the near future, as the town is now extended to within a short distance of them. I 
destroyed four cases of damaged explosives during the year. 

A Board, consisting of several members of the M.M.A., A.M.A., and myself, was appointed to 
draft a fresh code of signals for use in the mines. They received general approval, and are now in use in 
most of the mines in the district, and, 1 am pleased to say, giving satisfaction. 

The Mount Lyell Mine is now treating about 800 terns of ore per day. Some idea can be formed of 
the extent of work going on at this mine, exclusive of the smelters, from the following figures, for year 
ending June 30th : — 

Average number of men employed 420 

Length of driving and cross-cutting 3013 feet 

Ore despatched from open cut 197,617 tons 

From stopes and drives 19,719 tons = 217,336 

Overburden shifted 288,058 Ions 

Amount of explosives used— B1 Powder, 50,065 lbs.; Gelignite, 30,655 lbs.; Rack arock, 32,798 lbs. ; 
Hercules compound, 2250 lbs. ; Detonators, 78,700 ; Fuse, 174,232 feet. 

Height from lowest workings to original outcrop, 550 feet. 

At the North Lyell, the manager is busy removing the overburden from the ore body. Arrangements 
have been completed for the delivery of a large parcel of ore to the Mt. Lyell smelters. 

At the Tharsis Mine, opening up of the lode is beinsf pushed along as fast as possible ; about 100 tons 
per day of silicious ore is delivered by aerial tram to smelters, at a cost for delivery of less than 1*. per ton, 
allowing a fair margin for wear and maintenance. 

The South Tharsis will be in a position to add to the output of the field in a few months* time, as the 
manager is busy erecting an extensive dressing-mill capable of treating 100 tons of ore per day. There 
are several mines on the western slope of Lyell opening up Urge bodies of silicious ores, and directly the 
South Tharsis proves that the ore can be concentrated to advantage, mining must receive a considerable 
impetus in this direction. 

At the South Lyell, main shaft is down over 500 feet ; the manager intends to open out after another 
50 feet, when he hopes to get a share of the immense body of ore that is being worked by the Mt, Lyell Co, 

At the Crown Lyell, sinking and driving is going on. The prospects of this mine are good, as it is 
near both the North Lyell and Tharsis. There are over 20 mines on the Lyell field, all actively employed. 

On the Zeehan field there has been u considerable increase in the output of ore, principally through 
the agency of the local smelters, who, up to the end of June, had purchased 11,489 tons, valued at 
£30,426 ; ore exported for year was 14,100 tons, valued at £185,805, making a total of 25,589 tons, 
valued at £216,231. The Western still holds the pi*emier position. The Montana, Oonah, Argent, 
Silver Queen, Smith's Section, and Mt. Zeelian are all keeping up a fair output. At the Silver King, 
with the exception of one tribute party, there is nothing doing ; and 1 would respectfully draw your 
attention to the very large area of ground that this company is keeping in idleness. 

The Comet Mine at Dundas is still turning out ore for the smelters. There has been considerable 
improvement in the deeper levels lately. The heavy body of water this company have to contend with is 
their principal drawback. A tramway is in couree of construction from the Brewery Junction to the old 
Melbourne Proprietary. When completed, it will allow several parties to work to advantage. 

The Mount Reid Mine starts sending ore to the smelters at the end of this month. 

The Hercules Mine is opening up well. This company is in a position to turn out large quantities of 
ore whenever it feels disposed to do so. 

There are several other mines on the Mount busy prospecting, and with fair prospects. 

On the Curtin and Davis Hill a number of miners are working to advantage on the tribute system. 

The Fahl Ore group is deserving of a more progressive [)olicy than what it is receiving. 

At the Colebrook the diamond-drill is still at work proving the extensive ore-lwdy there. A few 
months more ought to see this company in touch with the Emu Bay Railway. 

At the Rosebery, the Tasmaniau Copper is still idle, as the manager has not returned from London. 

The Mount Black Proprietary has opened up a good lode, and the manager is now busy erecting a 
dressing-mill, to be driven by water-power, for treating the ore. This will probably be at work in 
September. 

There are several miners on the hill prospecting, with very fair prospects of success. 

The high price of tin has caused attention to be again drawn to Mount Heemskirk and the Stanley 
River. Several parties are busy at both places. 

The Red Hills Mine is opening up well, especially the northern portion of the property, where an 
extensive body of high-grade copper oi-e is being exposed. A tram from Argenton round the south side 
of Mount Pundas would start a number of mines going in this direction, 
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The new fields at Mounts Jukes and Darwin are opening up with most encouraging prospects. 
When the North Lyell Railway is completed to Jukes we maj look forward to quite a large mining 
population settlin"^ in the district. 

In conclusion, I would state that the miuinp: industry of the West Coast never looked brighter than 
it does at present. 

Mr. Inspector Griffin (stationed at Gladstone) reports :— 

I have the honour to submit my annual report as Inspector of Mines for the year ending 30th Junei 
1899. 

Before commencinjr this report I desire to place on record my deep sense of regret at the death of 
the late Government Geolo^st and Chief Inspector of Mines, Mr. J. Harcourt Smith, which took place 
in June last, and by which we have been deprived of the valuable supervision of a chief whose kindness 
and courtesy has at all times been fully appreciated by the officers of the Department. 

Mine* Inspected. — The whole of the mines in the Eastern and North-Eastern Districts have been 
inspected four times at it^gular quarterly intervals during the year. The mines at Beaoonsfield and Lefroy 
were also visited and inspected by me once, in June last, during the temporary absence of the Chief 
Inspector of Mines. 

Accidents. — The following is a list of all persons eiiher killed or injured in the mines of the Colon? 
during the past year : — 10 men (nine Europeans and one Chinese) were killed, and 36 Europeans and one 
Chinese were more or less seriously injured ; total, 47, us against 46, of which 13 were &tal, for the 
previous year. The causes of the accidents were as follow : — 

Falls of Rock, — Eight accidents, two fatal and six not fatal, happened through falls of rock in open 
cut workings. Of the men killed — 

James Rogers was employed underhand stoping on a lode in open cut at the Appalachian Tin Mine, 
and on endeavouring to recover a head board so as to replace a stull piece knocked out by a previous 
explosion, he incautiously ventured into the cutting and was caught by a large piece of rock that slipped 
down from the side, his chest, arm, and leg being badly crushed, causing death 36 hours after the acciuent. 

James Robertson was working in open cut at Mount Lyell, when a small piece of rock struck him od 
the spine. He died the following day of paralysis. Verdict, accidental. 

Frank Jarvis received concussion of the spine and was insensible for several hours, through being 
caught by a fall of rock while working in No. 1 adit at the Mangana Gold Reefs Mine. Jarvis was one 
of a party of contractors who were in the habit of working too far without timbering up, and was only t 
short time prior to this accident cautioned by the Inspector to discontinue such a dangerous practice. He 
is now all right. This accident was not reported by the manager of the mine, nor was it discovered to 
have taken place by the Inspector until the limit of time for taking legal proceedings had expired. 

A. M'Quiness received a compound fracture of the leg by a fall of rock while working in an open cut 
at Strong's Rush, Pieman. 

Wm. Delaney had his leg and arm broken whilst engaged baring down loose rock in the open cut at 
Mount Lyell Mine. 

H. Knight had his leg broken whilst engaged in baring down loose rock at the Mount Lyell flux 
quarries. 

C. Scott, New Silver Crown Mine, Zeehan. Received scalp wound ; not serious. 

J. Ward, while working from the backs at the Golden Gate Mine, had one of his legs caught and 
slightly injured by a fall or slip of rock from the footwall. 

Falls of Earth, — Three accidents from this cause — one European and one Chinese killed, and one 
Chinese injured. Of the men killed — 

George Darcey (single) met his death by a fall ofdeMs from a greasy head, whilst working in a stope 
at the Argent Company^s Mine at Zeehan. (The information to hand with reference to this accident is of 
a very meagre nature.) 

Wang Ah Chung, a Chinaman, working alone on his (miner's right) claim at South Mount 
Cameron, ventured too near the face, nine feet in height, on which the nozzle was playing, and wa« 
caught and instantly killed by a heavy fall of earth and cement. 

Ah Foon, a Chinaman, working with his mates in a tin face at the Weld Tin Mine, Moorina, had hii 
leg broken by a small fall of earth from the face. 

Fall of Debris. — Two accidents. 

James Ilammersly had his leg and arm broken by a fall of debris from the face of a drive in the 
Oceana Mine, Zeehan. 

John Rundle, Silver Queen Mine, was working in a shallow open cut when about a ton of debris fell 
from side and smashed his head, which proved fatal. 

Falls of Stone. — Three men injured, but not seriously. 

John G. Johnson, whilst trucking at the Mount BischofF Company's Mine, got his hand jammed by a 
piece of stone falling from off the truck. 

George Smith received a severe blow on the neck and shoulder from a piece of stone that fell from 
an over-filled bucket he was sending up from shafl-sinking work at the Salmon Gold Syndicate's Mine, 
Mathinna. 

James Smith had his leg hurt by a stone rolling from a heap in the Rex Hill Tin Mine, Ben 
Lomond. 

Fall of Timber, — Two men injured. 

H. Marsden was struck on the back and slightly injured by a piece of timber that was being lowered 
to a level in the Tasmania Gold Mine, Beaconsneld. 

R. Irving, Mt. Lyell Co., was putting in timber in a stope, when the timber fell and broke his arm. 
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FaJh down Shaft. — Three men severely injured at Mount Lyell Company's mine, 

William Blaney slipped into shaf^. and fell 75 feet, striking a man named MuUoy who waa at work 

sinking: at the bottom. Blaney received a scalp wound, and had his collar-bone broken. MuUoy had his 

collar-bone broken. 

C. Nicholas left gate of shaft open, and walked in. He received a severe shaking. 

faV of Cage. — At the Oonah Silver Mine, Zeehan, the cage got away with four men, named J. 
Mancey, D. Tooroey, J. Macnamara, and T. Polan, in lU through the driver not putting the catch which 
holds the clutch of the loo^e drum in proper position. By the time he got his foot on the brake the speed 
was such that he could not hold the cage, ana it fell about 35 feet. Two of the men in the cage had to be 
removed to the hospital. One had a rather bad scalp wound. Both were reported to be out of danger on 
the day following the accident. The question of carelessness on the part of Driver M'Arthur, who acknow- 
ledged that he could not have put the catch in properly, has been referred to Mr. E. S. Ross, Chief 
Inspector of Machinery. 

Rlasfing Explo^iona, — Eight men injured (one fatally) through these causes. 

Thomas Statton and Ru[)ert Vaughan, working undersrround at the Western Silver Mine — Statton, 
whilst working out the face, must have touched an unexplo<led charge — probably a miss-fire from the pre- 
vious charges — when an explosion followe<l. Statton was very l>adly biinio*! and cut about, and died seven 
days after the accident. Vauefhan was badly burned about the face, and lost the u^o of one eye. 

At the Mount Zeehan Silver Lead Mines, Wm. Jones received compound fracture of the arm when 
returning to a supposed miss-fire. 

John RaflTerty, employed as " powder-monkey " at the Mount Lyell M. & R. Co.'s mine, was forcing 
a charge of rackarock into a rugcfed hole, when the charge exploded. He received burns on the hand ; 
not serious. 

At the Mount BischofFTin Mine, — Palmer waited only 15 minutes l>efore returning to a supposed 
miss-fire, an explosion took place, and he was injured. A teleirram received from the general manager of the 
mine four davs af^er the accident occurred reads: *' Palmer verv low vesterdav, but much better to-dav. 
Doctor now hopes to pull him throuirh.'' The information received in connection with the accident is 
meagre. Nature of injuries not given. Palmer's Chrij^tian name not eiven. 

J. Simons, hammer an'^ drill man at the Anchor Tin Min*», jumped a deep hole in the rock and bulled 
it out in the usual way with a plus: of gelignite, but as the space thus produce*! was not larye enough for 
the powder charge, he primed another plug of gelignite, and was about to drop this down the hole on to a 
couple of handfuls of powder, when a spark from the lighted fuse must have exploded the powder, 
Simons had his face badiv burned. 

T. Mitchell, Mount Lyell, was charging a hole, when an explosion occurred, resulting in a serious 
scalp wound. 

G. Hudson, Silver Queen Mine, returned to a supposed miss-fire, when charge exploded. He received 
severe scalp wound and lost the sight of both eyes. 

Boiler Explosion. — Two men killed, three seriously injured, at New Mount Zeehan Silver 
Mining Co. 

Mathew Hoskins, aged 34, manager, married, and Edward Bowden, aged 42, widower, scalded to 
death. Thomas Grubb, A. Stokell, and William Richardson, badly scalded. It appears the manager and 
engine-driver attempted to adjust the pin of the safety-valve, which in some way got out of place, and called 
the other three men to assist. There was something like 40 lb. steam pressure on at the time. A bar was 
applied to get leveragfe on to the pin, and this slipping from its fulcrum — probably forced off by the 
sudden stoppage of the escaping steam — the valve was blown out, and the five men at once enveloped in 
scalding steam, with the result already stated. 

Breaking of a chain, — John Ritz and Jas. Conole were engaged getting? some machinery up the 
Hercules tramway, when a link of the chain broke. Ritz had his lip cut, and Conole received severe cuts 
about the head. 

Entering a cage in motion, — At Western Silver Mine, Thomas James Phelan got off a cage, and in 
attempting to get on again was thrown into the shaf\ and instantly killed. From evidence at the inquest 
it appears that Phelan got ofi at the wrong level, and on finding his mistake attempted to re-enter the cage, 
which, the platman says, had started to go down. The platman prevented him, and knocked 1 to stop Uie 
cage. Phelan then attempted to get in, but the cage immediately rose and he was caught against the cap 
of the opening-set and fell down the shaf\. The engine-driver stated that the cage was at rest when he 
received the signal of I knock, which he interpreted to mean " Hoist empty cage." The jury were of the 
opinion that the signalling code should be amended. 

Machinerif in motion, — Two men seriously injured, and one not seriously. 

Allen Bird, aged 24, married, employed at the Tasmaiiian Gold Mining Company's battery, lost an arm 
through being caught in a belt used for driving a grindstone. The l)elt was twisted rouna the counter- 
shaft of the rock-breaker, and the injured man, whose duty it was to oil the shaft, had been warned against 
going near it until the breaker was stopped. 

Wm. Godwin had his thumb completely severed by being caught between the frame and driving- 
wheel of the battery at the Australian Tin Mine (Lottah) while cleaning the machinery in motion. He 
was not required to do this work, and had only himself to blame for the accident. 

William M'Neice, aged 13, employed at die Western Mine, Zeehan, came in contact with a belt in 
the mill, and received a cut on the head. * 

Mi.^cellaneous. — John Fletcher, South Lyell Company, had his arm broken through a drill fiilling 
down the shafl. 

G. Grubb, Silver Crown Mine, had his leg broken through a fall from a wood-truck. 

Percy Williams, Mount Lyell Mine, received fatal injuries through being run over by a wagon \x\ 
open cut. 
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The majority of the foregoing accidents were caused through carelessness or want of caution on the 
part of the person injured ; some few were unavoidable. One unfortunate accident, causing the death of 
Thomas J. PheJan, appears to have been caused through confusion of signals. Following a recommeD- 
dation of the jury in this case, several members of the Mining Managers' Association, as well as the 
President and Secretary of the Australian Miners' Association, and Mr. J. Harrison, Inspector of Mines, 
joined in framing an entirely new code of signals, which it is sought to have made universal for the 
whole Colony. Copies of this new code have been distributed amongst the mining managers of the 
northern and eastern districts, who, however, do not appear willing to adopt it, as it is considered to be 
too complicated fo be applied to most mines. It is therefore not likely to come into general use in the 
mines of the Colony. There can be no doubt as to the desirableness of a complete code of signals 
being made universal for the mines of the Colony if such a thing can be accomplished without, as it were, 
compelling owners or managers to use a code, however perfect it may appear to be, that they protect 
against it as being unsuited to their respective mines. 

The Regulations and General Rules, as per Part IV. of the Mining Act of 1893, have on the whole 

been fairly well complied with. There is less fault to be found with the methods of working, and explosives 

are being handled and stored with more care than hitherto. There is, however, one thing that demands 

serious consideration, as affecting the health, and, in many cases with serious consequences, the lives of the 

men employed in these mines : that is ventilation. The majority of the mines in these northern and 

eastern districts are ventilated by natural means, which is fairly satisfactory in the case of mines worked 

by adit levels, but not so in the shaft mines, where there is, perhaps, no second shaft to be used as au 

^upcast,'' and give better circulation. Natural ventilation at best has its drawbacks, being so easily 

affected by atmospheric influences. In cold weather the circulation is, perhaps, all that can be desired, 

but in hot, muggy, summer weather it is the reverse. Artificial ventilation is produced in the coal mineg 

of Mount Nicholas by means of furnace '^ upcast '* shafts, using the main working tunnel at each mine tor 

" downcast," or inlet of cold air. This is a satisfactory way of ventilating, if only reasonable attention be 

given to bratticing, regulating doors, and furnace. In several of the deep quartz mines compressed air is 

used to assist circulation, but as this generally comes from the exhaust of the rock drill machine its good 

effects are only felt locally, the noxious gases being driven out of one place to settle in another, probably--' 

if it be a heavy gas such as carbonic acid — to settle in another along the working roads or levels, the 

best known mechanical contrivance for the ventilation of deep mines is the blower or fan, which, when used 

as an exhaust at the '* upcast*' shaft, is found to work well and give good results. Of course, the introduction 

of a ventilating machine means increased expenditure in the equipment of a mine, and owners aud 

managers, as a rule, try to do without this extra cost ; but as good ventilation in a mine means a far greater 

amount of labour being performed by the men employed in a given time, not to speak of the losses of 

having the working of certain levels and slopes stopped altogether at different times owing to some sudden 

change of the atmosphere, and also the delays caused through waiting for the smoke to clear off after shot^ 

are fired, it is, after all, doubtful economy for owners to work their mines without being properly ventilated. 

Section 102, 8ub-section i., under "General Rules,'* in our Mining Act, says: — "An adequate amount of 

ventilation shall be constantly produced in every mine to such an extent that the shafts, winzes, sumps, levele, 

stables, &c., shall be in a sufficient state of ventilation for working and passing therein.'* In very many of our 

mines the' requirements of this Section of the Act are not complied with, not but that managers are always, or 

nearly always, willing to remedy — so far as lies in their power — any defect complained of by the inspector; 

but if owners will not provide the necessary means to thoroughly equip their respective mines, the manager 

is powerless to do what is required. The authority of the inspector is often required to assist managers in 

cases of this kind. There can be no doubt of the urgent necessity for improved ventilation in very manj 

of our mines, especially at Lefroy and Beaconsfield, where many of the lodes give off large quantities of 

carbonic acid ^as in addition to that produced by respiration and the burning of lights, thus endangering 

the health and lives of the men required t(» work in such places. The baneful effects of insufficient 

ventilation for the miners of the Colony is only too apparent. I therefore respectfully recommend that the 

"adequate amount of ventilation" required by the Act be insisted upon, irrespective of what the cost of 

producing such may be to any mineowner. 

Complaints, — Only one complaint was received, and as this was not of a serious nature, it was easii? 
disposed of. As a rule, the men employed at the different mines show an inclination to avoid anything in 
the way of a complaint to the inspector. 

Ropes, cages, and safety appliances have been practically tested at regular intervals, and one of the 
former condemned. Safety appliances were found to act well. 

I am glad to report a more prosperous and progressive state of things in connection with the tin- 
mining industry in this part of the Colony. The great rise in the price of this metal which has taken 
place within the past year has enabled the owners of many old mines that have been barely able to keep 
going through the time of depression, to work at a profit, and also give employment to a gi-eater numl>er of 
men. Very many old claims that had been idle tor yeai*s have been reopened, and portions of same 
considered not payable in the past are now worked at a profit. Of the big mines working, the Briseifi 
is perhaps the largest producer at present, and the rich and apparently extensive deposit of urift and gra?el 
now being operat^ on should gladden the hearts of shareholders. 

At the Anchor mine the work of development has been prosecuted with energy. Just a year ago this mine, 
which cost so many thousands of pounds to equip with the most modern tin-dressing machinery, was shut 
down, marked not payable. Some two months later it was reopened, the management this time bein^: 
in the hands of Mr. R. Mitchell, than whom no Ix-tter tin ore-dresser is to be found in these colonies. 
No. 2 50-head battery — erected but not worked by the previous manager — has been overhauled, readjusted, 
and set going, thus completing the whole plant of 100 heads. The rock has been tested by boring with 
diamond drill at different places, and altliough the prospects obtained were not any better than the average 
from the working face, still sufficient has been done to prove theexistenceof a great extent of the tin-bearing 
quartz porphyry. In addition to this, an adit has been driven in rock from the battery tramway level, about 
25 feet below the floor of the main face. The stone obtained from this is richer in tin than that of the 
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main working. The quantity of tin ore obtained from each ton of stone crashed is 9 lbs., ecjoal to four- 
tenths (^^) of one per cent., which— low average though it be — is sufficient at the present high price of 
the metal, combinea with the nniall cost of treating the stuff, to give handsome returns. Not more than 
75 heads of stampers have been in work up to the present. Each of those is caimble of crushing three 
tons of stone in tne 24 hours. The stone is crushed, and the disintegrated stuff passed over classifiers, 
jiggers, and frue vanners, and tin ore dressed up to 70 per cent, obtained without re-handling from the 
time it goes into the battery hopper. 

Another trial is being given the Lil)erator Mine ; and it is now hoped, with the enhanced price of tin, 
that this mine will be made to pay. 

The Cambria, a couple of miles further west, is being opened up, and a tramway about 4 miles in 
length is being constructed to connect the mine with the Liberator battery. 

Mr. Alfred Deedes, chairman of the Anchor board of directors, is responsible for the opening up 
of these outside mines; and, if we may judge from the enterprise and pluck snown by this gentleman and 
his co-directors in sticking to the Anchor Mine when it was thought to be a failure, it is only fair to assume 
that the other mines of which they are the owners are at all events reasonably good shows, and that 
capital for their development will he provided and judiciously expended. The Anchor Company are now 
about to commence the construction of a water- race to bring water from the Columbia Falls, Greorge's 
River, on to their mine. The erection of tin-smelting works by this Company is also under consideration. 

The Australian Tin Mine battery has been crushing stone from the Don section for the past four 
months. The stone is l>eing hauled to the battery over an inclined tram 30 chains in length, the ascent 
from mine to mill being about 100 feet. The stone being treated is said to go one per cent, of tin. 

A new discovery of alluvial tin has been made on the shore of George's Bay, about 4 miles south-east 
by road from St. Helen's. Not much in the way of development has been done so far. 

Coal Mines, — New works have been opened up at both collieries during the past year, and at 
present the Cornwall Mine is working on a good six-ft. seam, in which several down-throw faults had to 
be passed at the opening u]). The seam is now worked in more settled country. A second seam — pro- 
bably a continuation of the old 4-ft. seam further east — is being opened immediately above the 6-ft. 
already referred to. The whole of the works at this mine are in a satisfactory condition. 

At the Mt. Nicholas Mine the upper 6-ft. seam, worked many years ago, is being reopened at a point 
eaM of the old workings. I understand from the manager that the intention is to develop, and then carry on 
tlie whole of the workings on this seam. The old workings are in a very bad state of repair, and it is only 
by frequent warnings and threats of penalties that the Inspector is enabled to get the proper timbering to 
secure the mine put in. Indifferent ventilation is another cause of complaint. Altogether the working of 
this mine is most unsatisfactory from an Inspector's point of view. 

Ben Lomond. — The Rex Hill Tin Mine commenced crushing at their 10-head battery a short time 
a^o. The stone is obtained from the flow and partly from the sides of the old chamber. The works are 
being carried on with due regard to the safety of the men employed. 

At Mangana a fresh start has been made at the Mangana Gold Reef (late Sovereign) Mine* 
New poppet-heads are erected, and the old shaft is to be sunk to a further depth of 200 feet, where it is 
hoped to again pick up the shoot of gold met with in the upper adit levels. 

Salmon Gold Syndicate's Mine (Miami), — Good progress is being made here with opening up of 
the mine. The shafl is down 400 feet, or 200 feet below No. I adit level. The lode east of No. 3 level has 
opened out to width of seven feet a solid body of stone. Found the works in good order, regulations being 
well complied with. 

3fathin?fn, — Very little is being done at this place outside the New Golden Gate Mine ; the workings 
of this latter is satisfactory. In the early part of the year the stopes at this mine were being filled with 
•and from the cyanide vats, which had the effect of vitiating the ventilation of the mine to a certain extent. 
Complaints were received in an indirect way, but the men, when questioned directly, declined to say that 
the bad ventilation was caused by the filling in of the cyanide sand. Eventually, however, when an 
appeal was made to the manager, the filling of the stopes with cyanide sand was discontinued forthwith. 

Duimg the year the new cyanide plant, comprising four lOO-ton vats, has been completed, and is now 
operating on a large heap of tailings, estimated to contain 100,000 tons, which gives an assay of 2 dwts. 15 grs. 
of gold to the ton. About 80 per cent, of the gold contents are recovered by the cyaniding process. 
The cost of treatment by the old plant, which is still in use treating the slimes from the battery, or, moi*e 
properly, from the vanner concentrating plant, was 2*. 3irf. per ton, which included cyanide, zinc, labour, 
acids, mint charges, coke, &c. The assay value of the sand before treatment was Ss. fk/. per ton ; afler 
treatment, 1*. bd.; extraction value, 7*. Id.; thus leaving a profit of 4x. d^d. per ton. A Rand Drill 
Co.'s air compressor plant, equal to 12 drills, has been added to the equipment of the mine, at a cost 
of £1000. 

Messrs. Doyle and Bairstow, late of Charters Towers, Queensland, have erected a cyanide plant equal 
to treating 100 tons of sand per week, and are treating the sand from the old City of Hobart battery. 
They appear to be very well satisfied with results so far. 

Marshall and Terry's Gold Sections on the head waters of the Scamander River, about 12 miles N.E. 
of Mathinna. There are several lodes ira versing these* sections, all of which are said to be rich in gold. 
A{good deal of prospecting has been done, and a battery (10 heads) is being erected. 

Several mines — the October, Mabel, and Record, north of Mathinna, all in full swing a year ago— are 
now shut down. Hickson's Gold Mine is still working, and their chances of success are good if they 
once get a plant equal to coping with the water, which is very heavy. 

Mount Victoria. — The Ringarooma Gold Mining Company has been doing a good deal of preparatory 
work during the year. A 12-head battery has been erected at the New River freehold property, also six 
heads of stamps added to the Ringarooma battery. Preparations are being made at this latter place for 
the erection of a powerful electric plant, to be used for the purpose of pumping and winding, in the mine a 
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little way oS. The electric power is to be transmitted bj cable from the dynamo to a l&i]^ chamber under 
ground about 1100 feet from the entrance to the main adit. In this chamber, which is 48 feet in len^h br 
a width of 19 feet, height from 11 feet at lowest part to 24 feet at end where shaft is being sunk, the 
winding and pumping machinery will be placed. When this plant is finished it will afford a means of 
sinking on the Oumsucker lode, from which such good results have already been obtained. The Penne- 
father P.A. Mine has been refloated under the name of the Central Ringarooma. Prospecting is being 
carried on under the superyision of Mr. Wm. Brown, manager of the Ringarooma Mine. Of tne oatoide 
shows at Alberton I cannot say much, as I have but few opportunities of judging of their system of 
working. They are generally about to commence work, or have just ceased operations, when I visit tbe 
locality. 

WarrerUinna, — Mining at this place is at a very low ebb. The East Volunteer has been shut down 
for several months past. The Coronella Extended, now known as Bayley*s Lease, are debarred from 
getting capital to develop their mine through pending litigation. The Derby Mine still keeps a few men 
on, bat results are not satisfactory. 



REPORTS OF THE COMMISSIONERS. 



Mr. Commissioner Glover reports i — 

Though the experiences of the past year do not disclose any final result in mining operations on the 
Northern Goldfields, they present circumstances which justify expectations of such results, of a highly 
satisfactory nature, in the near future. In my last annual report I mentioned as a hopeful circumstance 
that efforts were then in procuress in England to induce the investment of capital in developing the sections 
on the S.E. and N.W. of the Tasmania Company ^s ground at Beaconsfield, as, without the aid of outoide 
capital, effective development of mines on these fields was an utter impossibility. I also alluded to the some- 
what remarkable circumstance that, although the great extent, depth, and continual proiluctiveness of the 
Tasmania Mine had been positively proved, capitalists had never been tempted into the enterprise of 
locating the same lodes outside that Company's boundaries. I have now the satisfaction to report that 
both of these desiderata are about to be realised. Although the negotiations for capital then pending in 
England fell through, Victorian aid has recently been secured for the effectual development of eight sections 
on the western side of the great mine. A strong association has been formed in Victoria to intercept the 
western continuation of the Tasmania reef. This event is no longer in the realm of uncertainty, mining 
operations being in full activity, and machinery to cope with the inevitable water has arrived from Melbourne. 
Fair grounds are thus afforded for the hope that the mysterious and erratic reef, which has for some 20 Tears 
baffled the many futile attempts for its discovery, will at length become the scene of mining industrv, outside 
the Tasmania Company *8 boundaries. Another subject for congratulation consists in a further acquisition of 
Victorian aid in an entirely new branch of mining enterprise, namely, the utilisation of the extensive 
depoeits of asbestos in the vicinity of Beauonsfield. A strong company has been formed in Victoria for the 
said purpose, called the " Australasian Asbestos Company." The quality of the mineral to be operated 
upon has been pronounced by recognised experts in that class of industry to be superior to that of most 
of what is already known and utilised in other parts of the world. Considering the many and important 
uses for which, within only the last few years, asbestos has been found to be adapted, there can be little 
doubt of the importance of the enterprise. The celebrated Tasmania Mine continues to maintain its great 
contribution to the mineral yield of the country. There are eight other mining operations in more or less 
activity, but they are still in the prospecting stage, at various depths from the surface, within that of 400 
feet. The quantity of gold produced from Beaconstield for the past twelve months was 28,835 ounces, 
value jC108,d71. The average number of men employed in mining work at present is 616. 

All hopes and expectations for the future of Lefroy are now centred in the efforts of two mines, 
the Volunteer and the New Pinafore, whose deep-sinking operations more than 12 months ago had reached 
depths of 1300 feet and 1250 feet respectively, but the work of which has since been devoted to prospecting 
at those levels in the hope of finding sufficient gold to supplement the contributions of .shareholders, upon 
which alone the former depends for the continued prosecution of its enterprise, the working expenses being 
£500 per month. The expenditure of the latter is aided to some extent by the gold extracted by the 
cyanide process from the "tailings" accumulated for many years. Should the operations of these two 
mines succeed in revealing gold at greater depths in payable quantity, as expected by analogy of similar 
localities in Australia, it would inevitably cause work to be resumed in the six other mines at Letroj, 
which were once so prolific to a depth of about 400 feet, when the yield ceased, as it did also in the case 
of the two mines in question. These two mines alone, when in their productive state, vielded, for the 
year 1894, 24,518 ounces of gold, value i:96,48«. It is much lo be regretted that a goldfield with the 
possibilities of Lefroy should remain unproductive for the want of pecuniary means for its development. 
Within the last few days a promising report has l)een made by a prospecting company between the 
" Pinafore" and " Chuuis " reefs ; a crushing of 42 tons at their claim yielded 98 ounces of gold. There 
are at present 133 men employed in mining work on this field. 

The worked-out surface alluvial goldfield of Lisle still holds out sufficient inducement to some 40 or 
50 men, being princijially persons who have settled on small agricultural holdings in the vicinitv, and 
supplement their means by gold-digging on spots formerly imperlectly worked and abandoned. But the ne* 
departure in mining operations, recently introduced from New Zealand, by dredging, not only rivers, but on 
suitably humid localities on land, is engaging the attention of several persons^ and at present applicatioas have 
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Q made for over 100 acres for that purpose at Lisle. At Golconda, Denison, &c., prospecting work is 
vely proceeding, but nothing has transpired worth reporting. 
At Middlesex Plains, including Bell Mount, Forth, &c., many prospectors are engaged in exploring 
region. There are at present only four settled mining operations, but the only one of these demanding 
:;ial notice is that known as *' Shepherd and Murphj*s** claim. Although the mine contains several 
>ciated metals, its present principal yield is tin and bismuth. Some 5000 tons of ore are estimated to 
n sight, and 600 tons of ore have been mined, and ready to be dealt with ; and about 300 tons have 
n sent away by means of pack horses. But little or no progress can be made until the g^reat difficulties 
transit can be overcome bv means of a road. 

Mr. Commissioner O'Reilly reports : — 

I have the honour to submit my Report for the year ending SOth June, 1899, upon the state of mining 
be North-Eastem Mining District. 

Oold. — At Mount Victoria, during the past year, mining operations have been carried on in a steady 
1 satisfactory manner on several of tne claims. 

A considerable amount of enterprise has been shown by the Ringarooma Grold Mining Company in 
viding the most modern appliances and requisites for working their mine in a comprehensive and effective 
aner. Extensive and costly works are now in progress, with the view of thoroughly opening out the 
le, so that it can be worked with economy and successfully. Electrical pumping and winding plant are 
ut being erected for this purpose. There will be a fifteen-head Imttery (water-power) in this claim 
ipleted in a short time. This company also holds at New River, a few miles distant from the above 
m, three hundred acres of freehold land, upon which gold reets of a very promising character have 
n found, and, so far as tested, have proved payable. A ten-head battery is now being erected on this 
m, and the prospects of this mine are considered very favourable. The capital of this company appears 
>e econonncally and judiciously expended, under careful and able management, on the works ot their 
les. 

Sevei-al other claims in this locality are making satisfactory progress, and, on the whole, the prospects 
>ear very bright. 

Alluvial gold is found in payable quantities on private property at New River, four men being 
ployed. 

At Warrentinna, mining operations have been very limited, and do not appear to have been carried 

in a skilful or satisfactory manner, resulting in disappointment and loss of a considerable amount of 
ital. A moderate amount of capital, expended under capable and judicious management, in testing the 
fs by deep-sinking, would, it is generally believed, prove highly remunerative. Until a radical change 
the present system of mining is brought about I cannot look hopefully for any improvement from the 
sent depressed state this mining field now labours under. 

Nothing has been done at Waterhouse or Lyndhurst during the past year in the way of mining 
rations. Several sections have been applied for under lease, and it is to be hoped that mining operations 
1 be commenced during the coming year. 1 have no doubt that a moderate amount of capital expended 
iciously here would result satisfactorily. 

The Portland Company^s Mine, situate near Gladstone, has been closed down for some time through 
It of capital to develop it. Although the lodes on this claim are narrow, they have been proved to be 
hly payable if sufficient capital were provided to mine and treat them. There is a considerable area of 
iferous land in this locality, which would warrant expenditure of capital in prospecting it. 

On the whole, notwithstanding the drawbacks referred to, I look forward to substantial progress being 
de in the state of gold-mining in this district daring the coming year, especially at Mount Victoria, 
5re the yields from the claims there will be largely increased. 

Alluvial gold is found mixed in small quantities with alluvial tin ore on several of the tin claims, and 
-ns an important fector in producing profitable returns, but it is difficult to estimate the quantity thus 

Q. 

Quartz crushed 2397 tons 

Gold won 2273 ounces 

Average number of men employed 90 

Th. — In the Ringarooma locality, tin-mining has during the past year been carried on to a very 
ited extent, and the returns of yields but small. 

Considerable enterprise has been shown in opening up some claims at Mount Maurice, but so far 
returns have not proved satisfactory. 

At Branxholm much mining activity is shown, a large number of claims being at work in the locality 
Ruby Flat, and the yields are considered very satisfactory. The Arba Tin Mining Company — now 
orporated with the late Ormuz Tin Mining Company — whose claim, situate on private property, 
3ins that of the former company, are now taking vigorous measures to pro|)erly e(juip their mine, and 
je in good repair, at considerable cost, their water-races. I understand that it is proposed to work this 
le upon a large scale, and this will infuse new life into the mining industry in this locality. 

At Derby and Brothers' Home, the principal claims there have l>ecii continuously worked, the average 
nl)er of men being employed, and prospects are considered to indicate increased outputs during the 
ling year. The carrying out of large and costly waterworks from the Upper Ringarooma River is 
ler consideration by the Briseis, and also the New Brothers* Home No. 1 Company (surveys being 
rle), to provide an adequate supply of water for mining their claims on much more extensive scales than 
etoforc. The latter company is now engaged in removing the heavy r>verlay of basalt from over the 
J fin deposit, and consequently do not raise much tin. The Briseis Company's claim looks exceedingly 
1, and is under careful and able management. Last month's yield of tin ore amounted to 30 tons, and 
sent prospects indicate a continuance. The face, where now mined, appears very rich in tin ore, and 
deposit or wash has not yet been bottomed there. I understand that a Melbourne syndicate have the 
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option of floating this mine, under certain conditions, in London, the terms being JC1S0,000 to the share- 
holders in the company, and JC40,000 to be paid to the working capital of the mine, the present shareholdere 
retaining one-fourth interest in the mine. The yields from the Krushka Brothers* Mine continae 
satisfactory, as also from the Brothers* Home Extended claim^ which latter is mined very snccessfully by 
a co-operative party of miners. 

The prospects of the Moorina locality have very materially improved of late. The local claims are in 
full work, and yielding foir returns. New claims are being taken up, and capital proposed to be invested, 
which will tend to remove the depression experienced in this place of late years. 

The Pioneer Tin Mining Company*s claim at Bradshaw^s Creek has been practically shut down for a 
considerable time. This is caused, I understand, through defective supply of water. A large outlay is 
required to provide an adequate supply, of necessity, from a considerable distance. The tin deposit in the 
workings of this mine have not yet been bottomed, and prospecting operations by boring-rods are now 
being carried on to test the value of deep deposits. This mine should yield very profitable returns it 
sufficient capital were supplied to carry out mining operations on an extensive and economical scalcy even, 
at the present levels of previous mining. 

At Wyniford River and South Mount Cameron a large number of small claims are being mined^ 
principally under miners* rights. 

The Gladstone and Mount Cameron localities have largely felt the depression and dry seasons of thess 
last few years. Many miners from here removed to the West Coast and other mining districts to obtain^ 
more remunerative employment. This depression has not yet been removed, notwithstanding the enhancecK 
value of tin. I fear it will take some time yet before an increased mining population becomes settleA^ 
here. There i> a considerable extent of mineral-bearing land, but the absence of water supply, beyond tha^ 
obtained from the Government water-race, and also from conservation dams, renders it impossible to mine 
the high-level lands on the western side of the Ringarooma River. There are here also considerable area^ 
of river and swamp stanniferous flats well worth the attention of capitalists for dredging purposes. 

Tin lodes have been found in the Gladstone locality, on the former £sk claim, also on the Cascade 
Range and near Moorina, the prospects of which are considered very good. 

The success attending mining operations by dredging in New Zealand and Victoria of late years has 
caused much attention to be given to this mode of minmg river-beds and flats in this district by this 
process for tin ore profitably. 

The Tasmanian Tin Dredging Company hold several river-bed sections under lease on the Ringarooma 
River at Derby, and have there constructed a powerful and well-equipped dredge. Dredging operations 
will be commenced in a short time in the river, near the outlet of the tail-races of the princi|ml mines 
there. It is considered that there is a large quantity of tin deposited in the river-bed from the mines, and 
should the appliances on the dredge prove suitable for saving it, the enterprise of this company will, 1 have 
no doubt, prove remunerative, and lead to a very large extent of the bed of this river being leased for 
dredging purposes. 

At Corduroy Creek, the Ringarooma Dredging Company holds a maximum area of land under a 
prospector's licence, and, having thoroughly prospected the ground by boring operations— -some eighteen 
holes having been put down under the supervision of Mr. Joseph Will — have proved the land to be 
payable, all the bores showing tin ore mixed with a small quantity of gold. These satisfactory prospects 
nave led the company to order from Messrs. Bogle & Clarke, of Launceston, a steam dredge, at a cost of 
£2600, which is expected to be completed, and at work on the claim, in the course of four months. Mr. 
Henry Carlin, late manager of the £sk claim at Gladst<me, has been appointed manager, and I have no 
doubt that under his careful and able management this enterprise will succeed. All the conditions of the 
place are considered very fiivourable for carrying on this particular class of mining. The success of this 
enterprise will have a very beneficial eflTect upon the future of this district. 

In the aggregate a considerable area of ground is held under extended prospecting claims for deep 
leads, principally upon river flats and swamps. This latter description of laud can only be profitably 
mined by a cheap system, such as is provided by the use of dredging plant, and the greater part of the land 
thus held will, if proved payable, be mined by this mode. These prospecting claims for dredging purposes 
are necessarily large, as capitalists who invest in mining undertakings require a considerable area of ground 
to operate upon, and unless this can be secured they will not invest. There is not any likelihood of such 
land being mined in small areas, as the cot^t of providing a dredge at £2500 would generally be beyond 
the means of those who mine small claims. For this latter reason, also, the granting of extended areas has 
not in anv way interfered with the mining requirements of the small claim-holders, and no complaints have 
been made to me by any of them as regards their being deprived of land required by them for mining 
purposes by the gi*anting of these claims*. On the whole, I look forward with confidence to the intro- 
duction of a considerable amount of capital into this mining district for the development of dredging 
claims on river flats and swamps, through the granting of tnese extended areas, that would not, most 
likely, be so invested if these areas had not been granted and prospected. I regret to say there is not 
sufiicient local capital for this purpose, and the advancement of the place, in the way of mining, depends very 
largely on the introduction of outside or foreign capital. So far, very satisfactory prospects have been 
obtained on several of such claims, and I look forward to a large extent of the lands on these areas being 
applied for under lease in the course of a few months. 

Al)out forty leasehold claims, and seventy miners* rights claims have been mined during the past 
year, the average number of men employed being 183 Europeons and 195 Chinese. 

The total output of tin ore from this district for the year en<ling 30 June, 1899, amounts to 887 tons, 
being an increase of 118 tons 5 cwts. over the previous year's yield. 

Taking all the advei-se circumstances connected with carrying on mining, shortness of water supply, &c., 
in 10 consideration, this yield is very satisfactory. 

On the whole, the future outlook for tin-mining in this district appears very promising and encouraging, 
and is likely to be profitably carried on for many years to come. 
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the shaft is 100 feet lower than in the Western, payable ore has been found 100 feet lower than in the 
Western Mine. During the year the mine has been equipped with new assay office and plant, an air 
compressor and five rock drills, an electric lip^ht plant and 140 lights, general workshops, engine, lathe 
and fittings, and blacksmiths' shops with two forges. In March last the company obtained the Tasmanian 
Crown property, and are now carrying on mining there. 33 chains of tramway have been laid, connecting 
the Old Despatch Mine with the Montana main workings, and operations there will be commenced in 
another month. 

At the Oonah Mine a contract is being let to sink the main shaft another 100 feet, which will give a 
total depth of 425 feet. 

The Silver Queen Company have confined their operations chiefly to the No. 4 and No. 5 mines. 
The greatest depth reached is 310 feet. About 80 men on an average are employed by the company. 
Tributing is carried on on nearly all the company's sections, an average of about 55 men being thus 
employed. 

The Mount Zeehan Tasmania Mine has reached the dividend-paying stage. A dividend of Ix. per 
share on its preferential shares was paid in December last, equal to iK2150. The company employs about 
56 men, and another 50 are tributing on its various sections. 

On the Comstock Mine there is a large ore formation, some 26 feet wide, carrying bands of zinc 
blende, assaying 46 per cent, of zinc. A market for this has been found with the Tasmania Smelting 
Company, who purchase it for export. 

The Colonel North Company has acquired the Grubb*s Mine, buildings, and tramway. The tramway 
is being taken up and relaid to a 2-fr. gauge. 

Work has ceased at the Oceana Mine. A subsidence occurred of the ground round the main shaft, 
rendering it unsafe. It is doubtful when operations will be resumed. 

With the exception of the Comet, not much is being done in the vicinity of Dundas. That company 
is delivering about 250 tons of ore per month to the smelter. 

The Great South Comet Mine is being worked by tribute, and a tram is being put in, to connect 
with the Adelaide Company's tram. 

The self-acting tramway from the Hercules Mine to Deep Lead has been completed, and bins, with 
a capacity of 250 to 300 tons, are now being erected, to receive the ore and load it on to the North-East 
Dundas Tramwav's trucks. Developmental work is going on vigorously at the mine, revealing large 
payable bodies oj'ore. Exploration seems to show that the deeper the ore bodies are followed the freer 
they become from zinc. 

The Mount Reid Mine has completed connection with the Hercules Tramway, and has sent away 
122 tons of ore for experimental treatment : 5 tons to the local smelter, and 117 tons to England, to be 
treated by the Ellerhausen process. A rock-drilling plant is soon to be erected. Contracts have been 
made with the Tasmanian Smelting Company to deliver to the smelter 30,000 tons of ore, of which 5000 
tons are to be delivered before end of December next. 

There are about 40 men employed in the Rosebery district. The Mount Black Proprietary, Mount 
Black Extended, Mount Black No. 1, North Tasmania Copper, and Berry Consols are the only mines 
now at work. The Mount Black Proprietary Company has sent away 21 tons of ore for experimental 
treatment : 5 tons each to Wallaroo, Dapto, and Dry Creek, and 6 tons to Tasmanian Smelting Company. 
The company intend shortly to erect concentrators, and excavations are now being made for that purpose. 
The machinery will be driven by compressed air, obtained by water-power. Ample water can be obtained 
from the Stitt River, so the cost of concentration should be very low. 

All the mines above-named are carrying on work vigorouslv, and in addition there are many others 
which are rapidly pushing on prospecting and developmental work, and should become large ore-producers 
in the ensuing year. 

About ^ ounces of gold have been won during the year from alluvial workings. There are very 
few miners working for it at present. 

Tin-mining showed signs, three or four months ago, of increasing in importance, but up to the 
present very little work has been done. Some half-a-dozen miners are working the alluvial deposits about 
Mount Heemskirk. 

A seam of bituminous coal has been recently found near Eden. There has been as yet no time to 
test its value or quantity. The seam is a foot in thickness on the surface, and the coal is said to bum 
well and throw out a good heat. 

Mr. Commissioner Fowell reports : — 

The mines that have come immediately under my notice, as having l)een actively engaged in work 
during the past year, are : — 

First and foremost, the Mount Lyell Miniuif and Railway Compariy. — This company have during 
the last year mined and smelted 210,550 tons of ore. 

The average number of men employed during that period has been — 

At the reduction works, in all branches 1400 

At the mine 422 
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During the past year the extension of the company's railway from Teepookana to Strahan has been 
commenced, and it is expected that train service will be established between Strahan and Queenstown by 
the end of the year. 

An aerial ropeway has been constructed between the mine and the reduction works, and is working 
very satisfactorily. 
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A lai^e area has been applied for in the neighbourhood of Mounts Jukes and Darwin. 
At iMount Jukes, on the section known as Harris^ Netrard, work has been resumed, but mucb 
cannot be done until a p^ood puinpinj^r plant is obtained and the country is tried at a depth. 

Mount Jukes PropriMary, — Process is much hindered on this and others in the neighbourhood by 
the want of a tpack. The co^t of packing: provisions is ;£1 for 50 ibs. 

10 men have been continuously at work prospecting on the three sections held by this company. 

North Jukpjt. — Prospecting work done for the last 10 months. 

Queen Jnhe».^ Ditto. 

South Jukes, — Work is carried on by a syndicate, and the pro]>erty is under flotation into a company 

d526-93M, Hy. Turner. — Being prospected. 

Bean and Allen^s. — Intermittent prospecting done, and very rich ore discovered, assaying up to GO 
per cent, copper. 

At Mount Darwin — the Prince Darwin — work has been carried on continuously during the last six 
months. 

On the Darwin Proprietary, and what is known as Dillon's Show, work has been started. 

The whole of this country is metalliferous, but the present holders hare not enough money to da 
more than surface prospecting, except in one or two instances. 

When the North Lyell Railway is completed this country will be opened up, and there is every 
prospect of its suppoiling a large population. 

At Mount Huxley one or two men are still making good wages fossicking for gold, and the present 
holders of gold leases there should take immediate measures to prove their properties. It will require 
capital to do so, but the indications would certainly warrant it. 

I regret to have still to report vcrv little progress made on the gold leases in the neighbourhood of 
Woodv Hill. 

The Messrs. Murray Bros, have steadily gone on working, and have altogether crushed about 175 
tons of quartz, which yielded 11 dwts. to the ton. 

This yield ought to be a sufficient inducement to lead the holders of properties in the neighbourhood 
to trv what thev are worth. 

There has been very little alluvial mining done. The reason, I believe, is that work has been plentiful, 
and miners prefer it to fossicking for gold. 

I have endeavoured to give you as full an account as possible of the work actually going on at the 
present time. 

Mr. Registi*ar Fidler reports: — 

I l)eg leave to report on the mining industry in the Waratah division for the past year. The 
Mount Bischoff Company has, as usual, maintained its re&:ular output, and is likely to do so for many 
years to come. Tin nas been known to exist at Whyte River for years, and is now being sought after by 
prospectors. Having myself seen a deal of tin-mining on the North-East Coast, I teel confident that the 
ground at Whyte River would pay small parties well, after spending a month or two to get the water on. 
There is nothing there to warrant a C4>mpany being floated, so far as known at present. In silver ore, I 
may mention that the Silver Cliff, near Waratah, is shut down, and has been so for some few months. 

The Magnet Mine, about 10 miles from Waratah by road, now employs about 50 hands, and the 
mine looks really splendid ; and, no doubt, with proper appliances on the mine for treating the ore, it 
would pay handsome dividends. 

Several sections are held for silver in the vicinity of the Whyte and Heazlewood rivers, but no work 
is being done on most of them. I have lately seen some specimens of copper oi-e from a find near the 
Heazlewood River. It appears to be of good quality, and reported to carry a good percentage of gold. 
It is known locally as " Binks' Show," and is highly spoken of by those who have seen it. 

There is no work being done on the Long Plains at present. At the Specimen Reef they have been 
doing a little prospecting for some time. The Rocky River Mine has been rather unsettled of late, having 
changed iis mining manager, but is settling down again. The Rio Tinto appears to be hung up, nothing 
doing there. 

On the whole, the mining industry in the district is in a healthy condition, and there appears to be 
plenty of employment for everyone. There are several good shows, only requiring a little capital and 
good management to make them pay. 
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THE MOUNT LYELL MIMING AND RAILWAY COMPANY, LIMITED. 



Reduction Worhgy Queenstotvn^ Tasmanwy 
July 16/A, 1899. 
Dkar Sir, 

I AM juat in receipt of your wire respecting the information of our output for the year ending 
June 30th, 1899. 

The work done at the mine is as follows : — 

Ore despatched to Reduction Works — 

Excavated in open cut 197,617 tons 

Won underground 19,719 „ 

Total 217,a36 tons 

Number of feet driven 3013 feet 

„ „ sunk 153 „ 

„ „ risen 24 „ 

Total 3190 feet 

Quantity of overburden removed 288,058 tons 

Average number of men employed during the year... 422 

The work done at the Reduction Works is as follows : — 

Quantity smelted during the year (total ore) 201,550 tons 

N.B. — The difference between this and the quantity above reported 
88 produced by the mine, is the amount on hand in bins, unsmeltea. 

Output in blister copper 6105 tons 

Containing copper 6029 „ 

„ silver 714,578 ozs, 

gold 24,726 „ 

N.B. — This production of metals does not take into consideration the quantities contained in middle 
products in stock, and not worked up at the end of the year. 

The last furnace, No. 11, of the entire plant, was blown in on June 29th, 1899. 

Average number of men employed at the Reduction Works in all branches 1400 

The above figures, of course, relate to the year from July 1st, 1898, to July Ist, 1899. 
The figures ror the Reduction Works since the inception of smelting operations, in June, 1896, up to 
July, 1899, are as follows : — 

Total ore smelted 406,586 tons 

Total production of metals — 

Blister cop|)er 13,119 „ 

Containing copper 12,961 „ 

„ silver 1,363,874 ozs. 

gold 57,467 „ 

I trust that the above information is what you wanted. If anything else is required, please advise me* 

Yours truly, 

ROBT. STICHT, General Manager. 
The Seci*etary for Miriex, Hohart, 



TASMANIAN SMELTING COMPANY, LIMITED, ZEEHAN, TASMANIA. 



ZeehaUf Slst July^ 1899. 
Dear Sir, 

In response to the inquiries for information, we respectively submit the following sum of money 
expended— over £100,000 :— 

Cost of construction over £57,000. 

Ore purchases over £30,000 

Balance went into fluxes and supplies. 

The roasters have had a fair trial, and with very good success. 

The yield of two and (or) three roasters being 2250 tons calcined. 

The fhmace puts through approximately a tonnage of ore of from 70 to 90 tons per day, and produces^ 
911 an average, 15 tons of bullion per day. 

All the machinery works in splendid order. 

The electric light is installed, and furnishes light to all the different departments and dwellings. 

The water station also does splendid work, furnishing water through the pipes all over the works. 

The railway and haulage lines are completed, and give good satisfaction. 

The wood tram connecting the firewood reserve with the works is still in course of completion. 
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The construction of these works called for a removal of oyer 50,000 cubic yards of dirt and rock. 

Over 1^ million ordinary bricks, manufactured locally, and some 75,000 fire-bricks, which were 
imported, were used. 

There were also 12,000 bushels of burnt lime used, burnt on the premises, and all sand required for 
mortar was found on the site. 

The foundations for different machines and engines required 800 casks of cement, and half a million 
feet super, of hardwood went into the erection of sheds. 

All the buildings are iron-covered, for which purpose over 50 tons of galvanised corrugated iroa 
were used. 

All the buildings are painted with an acid-proof paint, to prevent corrugation by the sulphur fumes 
from the roasting furnaces. 

The total length ot small railways in the works is about 1 mile of tracks to facilitate the handling of 
material. 

From the present experience the water supply obtained from Manganese Creek will be sufficient, even 
in the dry season, as all the waste waters return to the creek above the pumping; station to be reused. 

It gives us great pleasure to add that the whole appointments of the works have proved themselves 
efficient to a high degree. 

The product obtained out of mostly low-grade ores will be silver-lead bullion of a gross value of, 
approximately, £3d per ton. 

Outside of the men employed at the lime quarry and the wood carters, we give employment now to 
150 men. 

Yours truly, 

MAX. HEBERLEIN, General Manager. 

The Secretary for Mines^ Hohart, 



REPORT ON THE PROGRESS OF THE MAGNET SILVER MINE. 

Supplied by Mr. G. L. Mbrbdith, Legal Manager, Launceston. 



The Magnet Silver Mine is situated about four miles in a westerly direction from Mount Biscfaofi^ 
on a southern spur of the Magnet Range. It may be reached from Waratah by the macadamised Waratah- 
Corinna road, which has l>een constructed by the Government at great expense, and when the work now 
in hand is completed, should be all that can be desired for extensive waggon traffic, and will doubtless 
meet all the requirements of the Magnet Mine and others in its vicinity. At the seven-mile peg, on above 
road, the 2-fl. gauge steel tramway of the Magnet Company infringes on the road, so that, taken altogether, 
the mine is of easy accessibility from the Waratah terminus of the Emu Bay Railway. The geological 
features of the vicinity of the Magnet Range, where the mine is located, are Silurian altered slates, in 
which occur associated igneous rocks of an almost unique character, so far as this island is concerned. 
The lode itself shows a bold outcrop of hard ferro-manganese gossan near a small stream, which is a 
tributary of the Arthur River. This material is oflen in huge blocks, and commonly assays high in silver. 
The immediate locality is heavily timbered ; and the spreadmg natural branches of the horizontal scrub 
mark the lode's outcrop to a large extent. 

The mine offers remarkable facilities for cheap practical working, by adits driven from an easterly 
aspect, thus completely obviating the necessity of expensive pumping and hauling machinery. Two 
permanent water-falls are within easy access of the workings of the mine, and offer I'emarkable natural 
facilities for obtaining requisite power for drivingr ore-dressing machinery, as well as for electrical purposes. 

Heavy timber is a common feature in the district, and much of this is well adapted, both for mining 
and building purposes. Four levels have been driven into the hill, all of which have intersected rich ore 
bodies of enormous size, and a fiflh is now being driven, which will intersect the lode at a still greater 
depth than has yet been obtained. In all, when this work is completed, there will be not less than 380 feet 
of ground overhead ; and as the continuity of the lode has been proved to extend for considerably over a 
mile in Ieng:th, it requires no stretch of imagination to grasp the possibilities of the mine. These facta, 
coupled with the peculiar intrinsic value of the ore, stamp it as one of the most promising mines among 
many that this Colony i>ossesses. 

The main workings have been carried out in what is known as No. 2 level, which intersects the lode 
at a depth of over 100 feet. Here, as in the workings al>ove, the greater portion of the argentiferous ore 
is extensively decomposed, but is always rich in silver and lead. The total width of the actual silver-bearing 
portion is proved, by the crosscuts and drives, to be over 90 feet, mainly composed of two bodies, 20 ana 
25 feet respectively, the intermediate space being taken up with decomposed country rock, carrying a fair 
amount of silver. 

The average metalliferous value of the whole mass is over 30 ozs. silver, about 12 per cent lead, and 
a small quantity of gold. The company is brenking out the richer portion of the ore, which consists 
of bands of associated oxidised and sulphide ores of great richness, often assaying as high as 260 ozs. 
silver, 70 per cent, lead, and 7 to 8 dwts. gold, — the average value of the ore sent to market being about 
120 ozs. silver, 35 per cent lead, and a few dwts. of gold. This ore, as bagged for sending away, contains 
27 per cent, of iron oxide, with a small portion of lime, so that it is remarkably adapted for sweetening the 
zinciferous ores so abundantly produced and sold to the smelting companies in Australia ; and for this 
reason very strong competition for the output of the mine prevails, and the company is therefore able to 
jnake extremely advantageous terms for the sale of the ore. At present the company has a contract with 
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the Smelting Company of Australia, and a gradually increasing output is being maintained. The 
production is somewhat in excess of the facilities at present existing of conveying from the terminus of the 
company's tramway to the Railway Station at Waratah. 

The last shipment, which was made on June 6th, consisted of 1183 bags, weighing 43 tons. The 
total quantity of ore sold up to date is as follows : — 16,555 baefs, weighing 581 tons 9 cwi. 3 qrs. 25 lbs., 
returning a rich value of £7461 Ifo. 6d, 

The average price realised has been about ;£15 per ton, gross. The system adopted has been to grade 
the ore by mixing on the floors to this value. There is an accumulation of about 4000 tons of second- 
claBs material in the ore paddocks for future disposal. It is fully expected that within a few months the 
mine will be able to sustain an output of 200 tons of first-class ore per month. Needless to say, when 
this desirable end is attained the shareholders will be greeted with substantial dividends. 

The policy of the board of directors is to build up a good reserve fund, so that in the future the mine 
mav be provided with first-class ore concentmtors, and, if need be, a smelting plant. As re;^rds the 
latter, the ore in the mine is an easy proposition, as it carries its own flux without any deleterious matter. 

As is shown by the lamination of the ore bodies, the lode is a contact fi:«sure, and, as such, its living 
to impenetrable depth is substantially assured. The gangue generally is carbonate of iron, with calcite. 
In this material the undecom posed portion of the muss shows regular seams of ore of varying width and 
remarkable remilarity and striking beauty. This is a persistent feature throughout the wnole of the 
workings of tlie mine. The primary minerals being mainly galena, and the lesser quantity jamesonite, 
8tibniie, and antimonide of silver. The secondary minerals hm\^ croeoisite, vanadianite, with missicot, 
carbonate, and sulphate of lead, and the mixed oxides of antimony and lead, the latter always pre- 
dominating. Occasionally filinients of native silver occur in aborescent patches, especially on the footwall 
side of the lode. The adjacent rocks immediately connected with the lode itself are, on the footwall, a 
dolomatized websterite which, close to the ore-body, becomes beautifully concretionary, and often contains 
rings and bands of sulphide ore, with occasional native silver. The hanging wall is composed of an 
igneous rock, usually dark mottled coloration and nodular structure. It is what is known to patrologists 
as diabase porphyrite, but has no vernacular term, excepting that the miners erroneously term it, among 
many other sorts of rock, " diorite.'* 

In the last half-yearly report, issued on 30th March, the directors estimate that there is not less than 
balf-a-raillion poimds' worth of ore in sight. Since then, the work carried out is of such a nature that this 
value has been considerably extended ; and other developments are proceeding apace, and revealing still 
further available ore-bodies. In No. 2 level a persistent ore-shoot has been driven upon nearly 400 feet, 
and still continues, both north and south. In No. 4, which will eventually be the main working level, 
the ore is of extremely high value. Here extensive ore-sheds are in course of construction, and the 
trami^ay laid down to same. No ore has as yet been sent away from this portion of the mine; but there 
is an extensive area ready for sloping. 



REPORT ON THE BELL MOUNT AND MIDDLESEX MINERAL. 

FIELDS. 



Government Geologists Office^ 

Launceston^ 6th September, 1 898. 
Sir, 

In accordance with your instructions I have lately made a second examination of the Shepherd 
Hwi Murphy Mine, Bell Mount, and while in the neighbourhood visited one or two other sections where- 
H little work was going on. From Bell Mount I went to the Devon Mine on the Dove River,. 
^nd returned to »Sheffield by the old Middlesex Road, crossing the River Forth at the Lorinna 
Bridge. On my way I visited the Glynn and Golden Hill Mines on tl)e Five-mile Ri<e, and the 
old workings at Mount Claude, and have now the honour to present the following Report : — 

Shepherd and Murphy Mine, — Since my previous visit to this mine on June 5th, 1897, a 
Considerable amount of work has been done on the lines suggested in my Report, two adits 
having been driven in a southerly direction, and a total distance of over 1000 feet of driving and 
i70 feet of sinking done, with satisfactory results. No. 1 adit starts between the outcrops of Nos. 6- 
^nd 6 lodes, and the former was cut at about 170 feet from the entrance. 12 feet beyond this another 
quartz vein was cut, not seen on the surface, and this has been called No. 5a. Both of these lodes 
^re very small, and no work has yet been done on them. No. 4 lode was cut at 267 ket, and has 
l^en driven on on either side of the cross-cut, a total distance of 115 feet. Its course is almost 
due E. and W., with little or no underlay, and its width is from 18 inches to 2 feet, the lode- 
Qs^tter being principally crystalline quartz, containing a good deal of cassiterite and wolfram with 
Occasional bunches of bismuthinite (sulphide of bismuth). In the east drive the lode has been 
left standing for a length of about 40 feet to avoid double handling, the bin at the entrance to 
^he adit being full of ore. Connection has been made with the surface by a shaft 66 feet deep, 
sunk on the lode, which increases in size from the surface downwards, and is said to carry good ore 
*11 tlie way down. The old tunnel on this lode from the eastern fall of the hill mentioned in my 
'oncner Report is about 26 feet above this level, but no further work has been done there. No. 3 
lode was cut 93 feet from No. 4, but is small and broken, and does not seem worth driving on at 
this level. 50 feet further in No. 2 lode was cut, and connected with the surface by a shaft 86 feet 
p. Only about 25 feet have been driven on this lode, which averages about 15 inches wide, 
I contains some good bunches of clean sulphide of bismuth, besides a fair percentage of tin ore, 
associated with wolfram. The adit has been extended 120 feet beyond rio. 2 lode, and if 
tinued should soon intersect No. 1 lode, which at the surface is about 6 inches wide. The 
ntry rock passed through is chiefly sandstone with bands of slate, but in the end it is hard 
q^artzite. 

From the bottom of the ore-bin, at the mouth of the adit, the track has been cleared and 
P^^^Jy graded for a self-acting tramway, about 17 chains long> to the dressing-sheds, nearly 300 feet 
^^loiv, passing by the mouth of No. 2 adit. In this adit, which is 140 feet vertically below No. 1,. 
^O' 6 lode was cut at about 50 feet from the entrance, and has been driven on 320 feet. In the 
Cast drive it is about 15 inches wide, and in the west 18 inches to 2 feet in two branches, the general 
stnlc^ being about the same as the other lodes, i.e. approximately E. and W. The lode carries very 
ffoocj iin ore, in large crystals, and a good deal of wolfram ; occasionally a little sulphideof bismuth 
^^^y*i*s associated with iron and copper pyrites, but this lode is not so rich in bismuth as Nos. 2 and 4. 
. ^*^^le molybdenite has also been obtained. The gangue is principally quartz, but in places there 
^ ^^ ^ood deal of fluor spar and chlorite, and sometimes kaolinised felspar, which on exposure to the 
^ ^^-tifcer crumbles and releases the crystals of tin ore. Where the lode was cut it is only about 35 
P ^ \3elow the surface, and going west along its course the ground is fairly level for about 150 feet, 
ij'^^* which it gradually falls, and a shaft about 10 feet from the end of the drive connects with it in 



18 feet. A good pile of crushing-dirt, estimated to contain about 250 tons, has been obtained 

this drive, and should give a very good yield of black tin. The adit will have to be driv-en 

T^^^ 1^1 hundred feet before cutting No. 5 lode, but it is probable that another lode will be cut 

.^^^v^een these two. The three lodes which have so far been driven on have increased in 

^^t:h from the surface downwards, but it cannot be expected that they will continue to increase 

^^^h more, and, as they are still small, it will be very necessary, when crushing is started, to keep the 

*^^^elopment work well ahead. It is probable that the lodes will eventually enter the granite below. 
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but at a depth winch will not be reached for many years, if ever, though it is likely that the country 
rock will gradually become harder. 

On the tramway track below No. 2 adit, a heavy brownish crystalhne rock is seen, consisting 
almost entirely either of garnet or vesuvianite (probably the latter) this is evidently a product of 
contact metamorphism due to the intrusion of the granite, with which the lodes are undoubtedly 
connected. It may have been originally a limestone, which rock Mr. Montgomery, in his report on 
the district in November 1 893, mentions as occurring further east at the Iris crossing. I noticed several 
small veins of felspar running through it, and in places it contains a good deal of magnetite. One 
interesting feature about this rock is that it contains a httle sulphide of bismuth disseminated 
through it, and though I do not think that this is present in payable quantities it would be worth 
while, when the battery is running, to open out a face and make a trial crushing of 20 or 30 tons. 
If a lower adit is put in it will pass through this rock, and it is quite possible that another lode will 
be cut, which would probably be rich in bismuth. 

The building for the concentrating plant has been erected, and has been made large enough 
for 20 heads of stamps, with jigs, Frue vanners, and buddies, but it is intended to erect only 10 head 
at first. Much of the tin ore is in coarse crystals, and a good deal could probably be saved by a 
roughing-jig, the dirt being first crushed with a stone-breaker or coarse rolls and passed through a 
revolving trommel before going to the battery. It will not be possible to separate the three 
minerals cassiterite, bismuthinite, and wolfram mechanically, but as a much better price is obtained 
for the metallic contents of each ore by itself than when all mixed together, it will probably be 
found that hand-picking can be advantageously carried on to a considerable extent and, for the 
same reason it would be advisable lo treat the ore from No. 6 lode as far as possible by itself. The 
stamps and the vanners are lo be driven independently by two Pelton wheels, and a dam has been 
constructed over 500 feet above the machinery site, estimated to contain between two and three 
million gallons. In dry weather there is very little water running into this, but a water-right of 10 
sluice-heads has been taken up on the Weaning Paddock Creek, and it is proposed to bring this in, 
but the survey for the race has not yet been made. 

From the dressing-sheds a sledge track about half a mile long has been made, connecting with 
the pack-track from Bell Mount. The first part of this is very steep, and a better grade could 
probably be obtained by a sidling track to junction with Hall's Track close to the five-mile peg. 
At present it is quite impossible to bring in any heavy machinery. On the Sheffield side, from 
the end of the formed road, the track has been cleared 20 feet wide to the foot of Bell Mount, 
a distance of about 3 miles. This is nearly all through good agricultural land, densely wooded, 
and would soon cut up with heavy trafiic, unless corded or metalled. Round Bell Mount there is 
a hard bottom, and a good grade can be obtained, but a good deal of cutting will be necessary 
on account of the steep slope of the hill. Some two miles further on basalt country is again met 
with, and the present pack-track is in a very bad state. All underground work has been 
temporarily suspended pending the completion of the road and the subsequent erection of the 
machinery, but 8 men were employed at the time of my visit eround-sluicing the alluvial to the 
east of the Western Creek alluded to in my previous Report, The ** wash," consisting chiefly of 
angular and sub-angular fragments of quartzite and sandstone mixed with decomposed basalt, is 
about 10 feet deep, and contains a little tin ore, wolfram, and carbonate and sulphide of bismuth all 
through it, the average yield at present being a little more than a bag of mixed ore per man per 
week, which more than covers working expenses. The ground was very heavily timbered, and work 
is a good deal hampered by the stumps and logs. In the wash occasional boulders carrying tin ore 
occur, the source of which is as yet quite uncertain. These boulders, some of which have to be 
broken up with dynamite, consist of glassy quartz crystals (often broken) and fragments of sand- 
stone and quartzite (occasionally waterworn) cemented together with a siliceous paste. They have 
apparently come from an older cemented drift, but the crystals of cassiterite which are irregularly 
distributed through them are, as far as can be seen, quite sharp, and the boulders themselves are 
very little waterworn. To the south and west the country is covered with basalt, and there is 
good reason to hope that other lodes exist below this, and probably a deep lead, but these are 
questions which can well be left to a future time when the mine is better opened up. 

A httle ground-sluicing has also been done on Section 1963-93m, 80 acres, which is now 
held by the Shepherd and Murphy Company. The wash in the face is about 4 feet deep, consisting of 
angular fragments of sandstone, and gives very fair prospects of ruby and black tin. With a good 
supply of water this would probably pay to work, but owing to its elevation this would be difficult 
to secure. A small race has been brought in through a gap in the divide from the head of the 
Narrawa Creek, which is on the other watershed running into the Forth, but there is very Httle water, 
except in very wet weather. Water could probably bo brought in from the Company's dam, but 
this is not justified at present, as the extent of the wash is unknown, and it is hard to prospect on 
account of the thick horizontal scrub. 

Since my last visit several small lots of hand-picked bismuth ore and concentrates have been 
shipped to England and sold, and I am indebted to the kindness of the Manager, Mr. Sheargold, 
for copies of the account sales. 

One lot of hand-picked ore, weighing 6 cwt., assayed 63*6 per cent, bismuth, the metal being 
paid for at the rate of 4*. per ))ound. A second lor, weighing 5 cwt. 2 qrs. 6 lbs., assayed 70 per 
cent, bismuth, which was paid fur at the rate of 35. \0d, per pound. The gross value of the two 
lots was £168 IfiU. lOt/., and the net proceeds received by the Company, £152 15^. 3cf., equal to 
£264 8.V. \()d. per ton. 
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The following are copies of the account sales of the concentrates: — 

103 bags (sold in Germany) weighing 6 tons net ; assay value, 1 1 '5 per cent, bismuth, 

39*6 per cent, tin. 

£ s, (h 

Bismuth contents, 11^ cwts. at £19 I85. per cwt 228 17 

Tm contents, 1-98 tons, at £32 per ton 63 7 2 

292 4 2 
Charyes. 

£ s, d. 

Smelting, at £6 10^. per ton 32 10 

Assaying, grinding, sampUng, &c 11 2 

Brokerage, commission, &c 13 10 

Freight to Hamburg, dock charges, &c 14 2 11 71 4 11 

Net value received £220 19 3 



13 bags, weighing 13 cwts. qrs. 26 lbs. net; assay value, 14-26 per cent, bismuth, 

47*2 per cent. tin. 

51 bags, weighing 2 tons 10 cwts. 3 qrs. 5 lbs. ; assay value, 15*59 per cent, bismuth, 

46*21 ])er cent. tin. 

£ s, d. 
Bismuth contents (2 lots), 9 cwts. 3 qrs, 6 lbs., at £19 \8s. per cwt. 195 1 10 
Tin contents (2 lots), 1 ton 9 cwts. 2 qrs. 23 lbs., at £38 5^. per ton 56 16 2 

251 18 
Charges, £ s, d. 

Smelting, at £7 10^. per ton 24 2 

Assays 3 3 

Brokerage and commission 1118 

Dock charges, rent, &c 2 2 4 41 3 6 

Net value received £210 14 6 



No mention is made of the tungsten contents, but the price paid for the tin is probably regulated 
by the percentage of wolfram in the ore. The Manager is now hand-picking more closely, and 
dividing the concentrates into two classes, coarse and fine. I took samples from the concentrates 
on hand, which Mr. Ward, Government Analyst, has assayed with the following results : — 
No. 1. Coarse Concentrates — 20 per cent, tin, 33 per cent, bismuth, 9*6 j)er cent, tungstic acid. 
No. 2. Fine Concentrates — 34 per cent, tin, 6 per cent, bismuth, 14*2 per cent, tungstic acid. 

The principal producers of bismuth in England are the firm of Johnson, Matthey and Co., of 
London, who treat most of the Australian and Bolivian ores, but their process is a secret. The usual 
method of separating the bismuth from the tin is to carefully roast the finely-crushed ore, so as to 
convert the sulphide of bismuth into oxide, and then digest the roasted ore with dilute hydrochloric 
acid. The oxide of bismuth dissolves, and the solution is then drawn off and diluted with large 
quantities of water, which preci])itates the bismuth as oxychloride. Owing to the presence of iron 
and other impurities, it is generally necessary to dissolve and rej)recipitate this once or twice, and it 
is then reduced to metal by smelling in graphite or iron pots with lime and charcoal. The 
wolfram remains undissolved in the original residue, together with the tin ore, silica, &c. : on 
smelting, part of it goes into the tin and makes it hard and less fusible ; the rest goes into the slag, 
making it less liquid, and causing greater loss in tin, through the inclusion of prills. To separate 
it, the ore is subjected to a preliminary smelting in special reveH>ercitory furnaces, with soda, salt or 
sulphate of soda, and the tungstate of soda which is formed is leaclie<l out with water. Considerable 
loss of tin is caused by the formation of sodium staniiate; and it is said that this loss is not covered 
by the value of the tungstate obtained, so it does not seem likely that the hopes of heing paid for 
the wolfram will be realised. Pro])ably, however, when regular shipments of concentrates are 
made, the charges for smelting, assaying, &c., and other incidental expenses will he considerably 
reduced. 

The company has now spent a considerable sum of money, and done a large amount of work, 
in opening up the mine, clearing, cutting tracks, &c. As before mentioned, the lodes are small; 
but, in my opinion, the developments are quite sufficient to warrant the erection of concentrating 
machinery, and I should advise the road being made as soon as the dry weather set^ in. 

Spc^ion 18 1 5-9:3 M, 78 acres. — The Miepherd and Mur])hy. No. 4 lode, has been traced into 
this section ; and near the north-western corner a deep trench lias been cut along its course, and 
the lode exposed for a length of about 150 feet. It is a well-defintd lode, 15 to 18 inches wide, 
striking E. and W., — the enclosing country rock beinjr sandstone, striking alK)ut E.JS.E. The 
lode-fiOing is chiefly quartz, affording fine specimens of smoky quartz crystals It carries a good 
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DOVE RIVER DISTRICT. 

Devon Mine, — The Devon Silver Mining Company, No Liability, holds Sections 1831-93m, 
1938-93M, 1939-93M, and 1940-93m, a total of 160 acres, and this is the only property in the 
district upon which any work to speak of has been done, process having been very much hampered 
by the difficulties of access. The Dove River runs in a southerly direction through the centre of 
Section 183I-93m, on which the present workings are, the banks on either side being very steep, 
and in places quite precipitous. The only means of crossing the river is by a rough bridge made 
of fallen trees ; this is often covered with water, the river rising rapidly after heavy rain, and it was 
partly carried away while I was there. 

The principal country rocks are granite and quartz porphyry, with metamorphic slates and 
sandstones. The normal granite, which is composed of reddish felspar, quartz, and black mica 
(biotite) is plainly intrusive through the sedimentary strata, which are probably of Upper Silurian 
age, but it is not at present quite clear whether the quartz porphyry forms a dyke (elvan course) in 
the granite, or whether it is merely a marginal portion of the granite mass, but I am inclined to 
think that it is a dyke. 

The sedimentary rocks have undergone considerable metamorphism, but the line of contact 
with the igneous rocks is covered with a thick talus of angular detritus. 

About four chains from the northern boundary, and nine chains from the western boundary of 
Section 1831 -93m, a tunnel has been driven 85 feet in a westerly direction about ^o feet above the 
level of the river. At about 40 feet from the entrance a small vein of gossan carrying a little 
galena and cerussite was passed through, and at 50 feet a lode was cut carrying about 9 inches of 
clean galena, but the ore soon cut out when driven on N. and S. In the north drive, which is in 
25 feet, the ore made again in about 5 feet, but proved to be only a bunch. In the end it is making 
again, and there is about 9 inches of good ore in the back of the drive, but in the bottom it is very 
small ; the country rock is quartz porphyry on both walls. Going south the lode was barren for 
about 12 feet, but near the end, which at the time of my visit was 21 feet from the cross-cut, there 
is very good ore showing in the back of the drive, cubical and fine-grained galena with a little 
copper pyrites, the clean ore being in one place about 18 inches wide, but in the bottom of the drive 
there is only a thread of galena. In the end the vein is split into two branches, each carrying a 
few inches of clean galena, and for the whole width of the drive there is a little pyrites through the 
porphyry with small strings of galena. I took a sample of the clean ore from the back of the 
drive for a length of about 6 feet, which assayed 1 dwt. 15 grs. gold, 87 ozs. 10 dwts. 20 grs. silver 
per ton, and 73 per cent. lead. The pyrites is also reported to carry gold, and I therefore took a 
sample across a width of about 4 feet 6 inches which is being saved for seconds, but this only 
yielded 6 dwts. 12 grs. silver per ton and no gold. The tunnel has been continued 35 feet past the 
drive in quartz porphyry all the way. Above the tunnel the hill rises at an angle of about 45°, and 
some high grade galena was obtained from an open cut along the outcrop, the point where the first 
ore was found, being about 100 feet N. of where it was cut in the tunnel, and about 60 feet above 
it. A trial parcel of 5 tons 18 cwt. from this cut was sent to the Dapto Works, New South Wales. 
This parcel assayed 66*6 per cent, lead, 71 ozs. 19 dwts. 19 grs. silver, and 4 dwts. 4 grs. gold per 
ton, the gross value being £90 \9s, 3rf., and the net value at the works, £64 \2s,; but the charge 
for packing the ore to Shefiield was £6 per ton, and freight to Devonport and Sydney had to be 
paid in addition to this, so that very little profit remained.. About 10 tons of first-class ore have 
been obtained from the tunnel level, which will not be sent away until there is a better track to the 
mine. The ore in the open cut occurs in the same bunchy way as in the drive. From the frequent 
^* slickensides" that are seen it is evident that there has been a movement of the wall-rocks, and the 
lode occupies a fault fissure. The section of the original fissure appears to have been a series of 
short curves, and by the movement of the walls relatively to one another small open spaces were 
formed which are now filled with ore, while at the same time the wall-rock was more or less 
shattered. I am of opinion that the lode will be patchy throughout both in strike and dip, the ore 
occurring in bunches or pockets rather in regular shoots, but it is likely that the bunches will be 
fairly frequent. In stoping it will be necessary to take out the whole length, as the ore is likely to 
make a few feet above even where the lude is barren in the back of the drive. 

The course of the lode is nearly N. and S. approximately parallel to the hill, so that the steep 
rise of the latter is not of much advantage unless other parallel lodes be discovered further up. 
Of this there is some likelihood ; and to the S.W. of the tunnel, about 200 feet above it, a vein 
of manganese gossan about 18 inches wide is seen, striking apparently a little W. of N. and 
underlaying E., which is worth further attention. Surfiace prospecting is rendered diflicult, owing 
to the thick accumulation of detritus from the disintegration of the rocks above. No work has been 
•done on the northern sections, and I did not visit them. 

Going west from the tunnel workings, the river is again met with in about three-quarters of a 
mile, having: taken a sharp bend, and the intervening ridge is about 900 feet high. Several sections 
bave been applied for on the other side ; and I was shown san^ples containing galena, cerrusite, and 
zinc blende, said to have come from a formation 11 feet wide, on one of these sections; but 
unfortunately, owing to the river being flooded, I was unable to get across to see this. The country 
rocks on the ridge consist of slates, sandstones, and grits, much indurated and altered to hornstone 
and quartzite, which in places stand out in precipitous clifis, owing to their superior hardness 
resisting the influence of weathering. The general strike appears to be nearly E. and W., and the 
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dip at high angles to the N. There is no direct evidence as to the age of these rocks, but they are 
certainly as old as Upper Silurian, and may be Lower Silurian. 

South of the Devon Mine several sections have been taken up, but no work was going on at 
the time of my visit, and very little prospecting has yet been done. 

From general considerations, it may be said that the district is a likely one for the occurrence 
of minerals, consisting as it does of the older sedimenatry strata, traversed by intrusive igneous 
rocks; and, although^ranite is not generally supposed to be favourable for lead ores, the hi^h-CTade 
ore obtained at the Devon Mine should encourage further prospecting. Probably at a depm the 
galena will give way to copper pyrites. An em)rt should be made to trace tne lode into the 
sedimentary rocks, in which it is Ukely to be more productive. The great bar to prospecting at 
present is the expense and difficulty of getting supplies. The pack-track made by tne Devon 
Company is far too steep, rising 1500 feet in the first mile and a-half. The level of the Devon 
Camp is about 300 feet above the Forth Bridge at Lorinna ; and, though the country is a good 
deal furrowed with deep gullies, it is said by those who know the country well that a good track 
could be obtained from the bridge to the Devon in five or six miles by following the Dove down 
to its junction with the Forth. A good deal of this would be in rotten granite, which makes an 
excellent track ; and I should advise a rough survey of this being made at once. The present 
track joins the Middlesex Road on the Five Mile Rise, 1400 feet above the Lorinna Bridge. 

FIVE MILE RISE GOLD FIELD. 

Glynn Mine, Sections 720-93m, 721-93m, 1010-93m, and 1011-93m, a total of 30 acres.— Until 
recently this mine was worked by tributors, who at considerable expense erected a small five-head 
battery and portable engine. The workhigs are situated on Section 1011 at an elevation of nearly 
2000 feet above sea level, and the tributors got out several small crushings from an open cut about 
86 feet long along the reef. The last 55 tons crushed, of which 35 tons were classed as seconds, 
yielded 19ozs. of gold. The reef runs a little W. of N. with a slight underlay to the W., and the 
enclosing country rocks are slates and argillaceous sandstones dipping at very low angles to the 
north, and striking nearly E. and W, To the N.E. the country is covered with basalt, which in 
places has a vesicular structure, and contains abundant zeolites. From the end of the tributors' 
workings a winze was sunk 16 feet and connected with a shaft 35 feet deep sunk on the top of the 
ridge to the west of the line of lode, and the country in the cross-cut between the shaft and the 
winze is said to have carried a little fine gold throughout ; but all these workings are now 
inaccessible. Above the open cut are several large isolated boulders of conglomerate said to 
contain a little gold, but I do not consider these of any importance, except as showing that the older 
rocks from which they were derived were gold-bearing. The company has now resumed work, 
having bought the tributors out, and a tunnel has been driven west about 25 feet below the old 
workings, the lowest point available to serve the battery at the present site. At 49 feet the reef 
was cut about 3 feet wide, and has been driven on N. about 26 feet, but it had pinched a good deal 
m the end when I saw it. The reef may be called a '^ mullocky " one, consisting chiefly of crushed 
country rock with rubbly iron-stained quartz. Very fair prospects of fine gold can be obtained 
with the dish, but the gold is said to be of very poor quaUty, being worth only about £2 10^. per 
ounce, owing to the large proportion of silver. Comparatively little stone is available above the 
present level, but quite sufficient to prove whether it can be treated at a profit, which there seems 
good reason to hope, as it can be cheaply mined and easily crushed, and a yield of J oz. per ton 
should pay all expenses ; doubtless, too, better results will be obtained when the battery, which is 
now exposed to the weather, is covered in. I consider that the reef is likely to live down, but it is 
probable that below the water level there will be a considerable percentage of pyrites, and a winze 
should be sunk to ascertain this. Water for the boiler and for battery purposes is very scarce in 
summer. A small steam-pump has now been obtained, and it is intended to pump the water from 
the so-called Big Creek, which runs close to the battery, about 25 feet below it, but I believe there 
is very little water in this creek in very dry weather. Several chains lower down the creek a little 
work has been done on a quartz formation carrying a large proportion of iron pyrites which is said 
to contain silver, but the old prospecting drive was inaccessible, and no opinion could be formed as 
to the size and probable value of the formation. 

Golden Bill Mine, Sections 348-93o, 349-93g, 350-93g, and 351 -93a, 10 acres each.— These 
sections lie a short distance to the west of the River Forth, near the bottom of the Five Mile Rise ; 
and, till recently, were worked privately. A good l5-head battery, which formerly stood at the 
New Caledonian Mine, has been erected close to the river; and this is connected with the mine by 
a wooden tramway about half a mile long, having a fall of about 200 feet. The country rocks are 
very similar to those at the Glynn Mine, consisting of fine-grained sandstones and slates, lying very 
flat, and striking: about E. and W.; but I saw no sign of any fossils which would indicate their age. 

The present company is working in a drive started by the former proprietor, who drove a 
tunnel a total distance of 317 feet, in a general south-westerly direction. At 287 feet a lode 
formation was cut, which has been driven on about 70 feet to the S.E., — the strike being about 
S.E. and N.W., underlaying S.W. The ore consists of iron pyrites and zinc blende, in places very 
free from gangue, but generally disseminated through a hard siliceous matrix, and on the hanging- 
wall is a small oxidised vein carrying a little free gold. The lode-channel appears to be a true 
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fault-fissure, originally partly filled with crushed country rock, which has been silicified by 
percolating solutions, which at the same time deposited the sulphides. At 165 feet from the 
entrance a vein of oxidised lode-matter was passed through, which seems worth following ; and, 
since my return, I have been informed that what is probably the continuation of this has been found 
on the surface, 60 feet above the tunnel. Where cut, it is said to show about 3 feet wide of gossan ; 
and a trial crushing of 12 tons, taken from an open cut, yielded half an ounce of gold per ton. A 
small creek runs to the N.E. past the mouth of the tunnel ; and a short distance up this, W.N.W. 
from the mouth of the tunnel, a seam of blende and pyrites about 2 feet wide is seen in the face 
of a cliff, cutting rio^ht across the bedding of the country. This is probably a continuation of the 
lode worked in the tunnel. 

At the time of my visit, a trial crushing of 50 tons was being taken out from the tunnel-level, 
and the battery was crushing with eight heads. I have since heard that the 50 tons yielded 1 1 } oza. 
of gold from the amalgam ; but the stone contained a large percentage of pyrites and blende, and 
the sands have been stacked for future treatment. I took a sample from the launder at the bottom 
of the plates, which gave, on assay, 8 dwts 4 grs. gold per ton. Below water-level it is probable 
that there will be little or no free gold ; and the future success of the mine largely depends on the 
treatment of the sulphides. They could be easily concentrated on a vanner or rotating table ; and a 
fair bulk sample should be taken from the accumnlaled sands, and carefully washed and assayed, to 
ascertain if this would pay. 

Alluvial Workings, — A good deal of alluvial gold has been obtained from the Five Mile Rise 
at various times ; but the difficulty of obtaining a permanent supply of water has always been the 
great drawback. 

To the east of the Glynn Mine, Mr. O'Rourke has an alluvial claim, on which he has done a 
large amount of work. lie has a water-right of 2 sluice-heads on Big Creek, and this is brought 
in by a race about half a mile long into a small dam, from which a line of pipes conveys it to the 
face ; but the pressure is not sufficient for effective hydraulicking, and the supply is very poor in 
summer. The *' wash " consists of angular fragments of sandstone, and in the highest face is about 
16 feet deep, with one or two hard bands of ironstone cement. The bottom consists of slate and 
sandstone, with a very flat dip. The gold is mostly coarse, and very little water- worn ; and the 
appearance of the *' wash" shows that it ha« not travelled far, but no reefs have yet l)een discovered 
which could have shed the gold. 

A little gold is said to be obtainable nearly everywhere from the surface-gravel formed by the 
disintegration of the bottom " in situ," and it is probable that this is largely derived from small 
stringers in the country ; but there is still a good cnance of discovering a payable quartz reef. 

MOUNT CLAUDE. 

Very little work has been done here since Mr. Montgomery re])orted on the district in 1893, 
and all the ground was afterwards forfeited ; but attention is agam being directed to the locality, and 
several sections have been recently taken up again. The long tunnel started by the Mount Claude 
Silver Lead Mining Co., and continued in turn by the Southern Cross Proprietary Silver Mining 
Co. and the Kentish Proprietary Silver Mining Co., was extended to 850 feet, and again aban- 
doned. The end is in hard crystalline limestone, and I could see no sign of any lode formation 
corresponding to the gossan outcrop on the surface. This section, formely 90-87m, is now numbered 
2093-93m, having been recently taken up on the old lines.in the name of W. D. Tune, and i believe 
a company has been fonned in Sheffield to work this, the intention being to sink a shafl on the line 
of the gossan outcrop west of the line of the tunnel, but operations had not been started at the 
time of my visit. The old workings higher up the creek were inaccessible, owing to a flood in the 
creek. The strata are here seen to be very much crumpled and folded, and it is impossible to see 
what is the normal strike or dip. All the high peaks are capped with coarse conglomerate, the 
beds of which are, in places, seen to be also much curved and folded, but it is not auite clear whether 
they belong to the same age as the sandstones, slates, and limestone seen lower down, or whether 
they are younger than these, and rest unconformably upon them. 

The only work that was going on at the time of my visit was on the north side of the Mount 
Claude CreeK, about 10 chains from the end of the old tramway. A hole has been sunk close to the 
line, and for a width of seven or eight feet there are several small veins of galena up to 3 inches in 
in thickness, with a little iron and copper pyrites and zinc blende, and the country rock is all more 
or less mineralised. The apparent strike of the veins is about S.E. and N. W., with a slight under- 
lay to the N.E. into the hill, but from the nature of the ot^currence they are likely to be Yerj 
irregular both in strike and dip. Below the tram to the S.W. the ground falls rapidly towarcu 
the Mount Claude Creek, and a tunnel had just been started which, in abont 30 feet of driving, 
should intersect the veins seen above at a depth of about 25 feet ; but it would be advisable to 
continue the tunnel until clean country is met. In the approach to this tunnel small strings of 
galena are seen, and there is also a good deal of galena nnely disseminated through the countrv 
rock, which is a hard metamorphic sandstone or quartzite. Forty feet lower down several small 
veins of galena and copper pyrites are seen in the joints of the country at the foot of a perpendicular 
cliff. The country has evidently been shattered and permeated by mineral beanng solutions 
for a considerable width, and the formation partakes rather of the nature of a stockwork than a 
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lode, but it is quite possible that at a depth a clean fissure may Iiave been formed, in which case 
the ore would probably be more concentrated. Several tons of good concentrating ore have been 
obtained from the cut near the tram, and picked samples are reported to have assayed from 60 to 71 
per cent, lead and 42 to 58 ozs. silver per ton, with traces of gold. One sample, described as quartz 
only, without any visible ore, is said to have yielded 9 per cent, lead, 8 oz. 6 d wt. 4 grs. silver per ton, 
and 3 dwt. 6 grs. gold per ton. 

Further S.E. at the foot of a cliff above the tram a rather promising looking vein of coarse 
and fine grained galena with a little copper pyrites is seen, and a sample which I took from here 
assayed 72*6 per cent, lead, 39 ozs. 4 dwts. silver, and 1 dwt. 15 grains gold per ton. A good deal 
of first-class ore could be picked from the small veins of galena, but no dependence can be placed 
on the continuance of any individual vein, and the proposition is at present mainly a concentrating 
one, but one which seems to offer very fair prospects of success. I do not know how much water 
the Claude Creek carries in summer, but it drains a good deal of country, and judging by the 
amount of water in it at present, it seems probable that a good supply could be obtained for 
concentrating purposes. There are good facilities for mining by means of adits, and the ore could 
be cheaply carted to Railton via Sheffield, a distance of about 23 miles. There is a good road from 
Sheffield to the agricultural holdings near the head of the valley of the Dasher River, and from here 
to the old Mount Claude tramway a good road could be made at small expense. The Lorinna road 
branches off about a mile and a half from the tramway, and passes over the top of Mount Claude and 
Oliver's Hill (a continuation of Gad's Hill.) The machinery for the New Caledonian and Glynn 
batteries was taken over this road, but at very great expense. Going over Mount Claude it is very 
steep, rising over 1100 feet in about two miles, and from the top of Oliver's Hill down to Lorinna 
there is a fall of nearly 1800 feet in under four miles. The road has only been formed in places, and 
the grades are so steep that the water soon wears deep channels, making it quite unfit for wheeled 
traffic. On the Forth side there is some good agricultural land, densely wooded, but 1 do not know 
what extent there is. The level of the Lorinna Bridge is only about 200 feet below that of Sheffield, 
and it is probable that a much better route for a road could be obtained by keeping as close as 
possible to the river, but, from the broken and rugged nature of the country, this is likely to be a 
very expensive undertaking, not justified by the present development of the mines. 

I have the honour to be. 
Sir, 

Your obedient servant, 



J. HARCOURT SMITH, B.A., 

Government Geologist, 



W. H, Wallace, Esq,y Secretary for MineSy Hobart. 
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REPORT ON THE PENGUIN AND DIAL RANGE MINERAL FIELDS. 



Government Geolo{/isfs Office, 

iMunccston, 20«7/ Octoher, 1898. 
SiK, 

1 HAVE the honour to sul)nnit the following Report of a brief examination of the above- 
fields. 

The orencral geology of the district was fully described by the late (iovernment (ieologist, 
Mr. A. Montgomery, M.A., in a Report dated 29th July, 1895, the conglomerates, breccias, and 
tuft's of the Dial Range formation being provisionally referred to the Devonian System, and 
very little additional light has since been thrown on the subject. North of the Dial ('reek, near 
the River Leven, a belt of syenite was noticed. I could not ascertain whether this is intrusive 
or not, but it may represent the root of the volcanoes from which the tuft's were ejected. 

I only visited places where work \Yas actually going on, or where something has been done 
since Mr. Montgomery's visit. 

PENGUIN DISTRICT. 

Section 2385-93M, formerly 155-87M. — The shaft of the old Penguin Mine is situated on 
this section just above high water-mark, close to the township of Penguin. It is said to have 
been sunk nearly .']() years ago, but no work has been done for many years until ([uite recently, 
when the shaft was unwatered and the old drives cleaned out by a Melbourne syndicate, on 
account of the high assays which are reported to have been obtained. The shaft is 6 feet by 
8 feet in the clear, timbered with 10-inch by 10-inch frame-sets, and, except near the surface, 
the timber is still (juite sound. Including the well, it is about 70 feet deep, and at 60 feet from 
the surface a considerable amount of driving has been done both N. and S. of the shaft. The 
country rock passed through in the drives is chiefly a hard siliceous dolomite more or less 
impregnated with pyrites. There have evidently been considerable difterential movements 
within the mass, and numerous smooth "heads" have been developed, which are generally faced 
with calcite and iron pyrites ; the latter also occasionally occurs in bunches with a little copper 
pyrites and tetrahednte, but, as far as I could see, there is nothing like a regular lode, and the 
drives appear to have followed the heads in the country. 

On the north side of the shaft there is a very roomy chamber from which the drive starts 
in a north north-westerly direction towards the sea, but gradually bears round to nearly east. 
About 8 feet from the end is a winze 12 feet deep, which was full of water at the time of my visit ; 
this has since been baled out, and 1 have been shown saniples from the bottom containing a good 
deal of coi)per pyrites and tetrahedrite with dolomite. The ore is said to be about 4 feet wide, 
but it is probably only a bunch. About 40 feet from the end a cross-cut has been driven 50 feet 
to the east without disclosing anything of value. South of the shaft about 150 feet of driving 
has been done in various directions, and a whize sunk 20 feet (now full of water), but I could 
see nothing to encourage further work being done. Although the north drive is all imder the 
sea at high water, there is comparatively little water making, and the workings are kept dry by 
baling one shift with a whip. 

About a chain east of the shaft, a ])r()specting shaft has been sunk about 20 feet. This is 
now full of water, but the stuft' at the surface shows a good deal of iron pyrites, with a little 
galena, blende, copper pyrites, &c. in strings through the country, which consists largely of 
«teatite, with bright green chlorite, magnesite, and calcite. At 8 feet down there is said to be 
about 3 feet of ore, which dipi)ed out of the shaft to the east, but the manager informed me that 
a sample which he took from there returned only 15 grs. gold, I oz. 18 dwts. silver per ton, 
\ per cent. (!opi)er, and \ per cent. lead. I took a rough sample from some of the stone lying 
about the shaft, and sent it to Mr. Ward, the Government Analyst, but it did not contain 
aj)preciable (piaiitities of any valuable metal. 

Several small holes have been sunk on the beach below high-water mark, and for some 
distance on either side of the main shaft numerous small vein* are seen, carrying oxide of iron 
and sulphides of iron, copper, lead, and zinc ; l)ut none of them, so far as could be seen, are rich 
enough or large enough to work, and there is no regularity in strike or dip. There is a possibility 
that at a greater depth they may come together and form a good lode, but at present the prospects 
do not seem to me to warrant the expense of proving this. 

Hematite Deposits. - On the east side of Penguin Creek, between two and three miles from 
its mouth, some work has been done by a Sydney syndicate, known as the Tasmanian Iron 
Company, on Mr. Hudson's property, where two <j[uarries have been opened on the hematite 



'deposit mentioned in Mr. Montgomery's Report. No work was going on at the time of my visit, 
:and I have been unable to obtain particulars as to the quantity and quality of the ore obtained, 
but several hundre<l tons were sold as flux to one of the New South Wales Smelting Companies, 
and I was informed that it averaged over 90 per cent, peroxide of iron. In the face there is 
from 15 to 20 feet of ore, a large proportion of which is very pure, dense, red hematite, but some 
parts are rather earthy and impure. Very little stripping is necessary, and, if systematically 
developed, large quantities of good ore could be very cheaply mined, but at present the costs of 
transit are too high to allow of much profit. From the quarries a wooden tramway about a mile 
long has been made down the valley of the Penguin Creek, which stream is crossed five or six 
times, and from the end of the tram the ore had to be carted over a rough road to Penguin wharf, 
whence it was taken in lighters to Devonport. The natural outlet is right down the Penguin 
Creek to its mouth, but the proprietors have been unable to come to terms with the owners of 
the properties through which the line would pa,ss. The tram is now being extended to meet the 
Iron Cliffs Road, but the ore will still have to be handled twice, and carted a distance of nearly 
a mile to the wharf. When the Ulverstone-Bumie Railway is constructed the ore will doubtless 
rbe sent to the latter ix)rt, and it should be possible to put it on board ship there for about five 
shilling!^ I>er ton. 

Going south the hematite is seen outcropping in several places, and on Mr. Good's property 
.a small quarry has been opened in which there is about 10 ft. of good ore. This is about 150 ft. 
liigher than the Tasmanian Iron Company's w6rkings, and is probably a separate deposit. The 
Iron Cliffs Road runs close to the quarry, the distance to Penguin being about 3^ miles, and 
several small lots of ore were sent away, but, owing to the steep grades on the road, the cost of 
•carting was too high to allow of profitable working. A good grade could be obtained for a tram- 
•way down the valley of the Penguin Creek, and, should iron smelting works be established on the 
imainland, these deposits would be well worth further attention. 

Iron Cliffs.^Sonth of Mr. Good's farm, two mineral sections, Kos. 1785-93M, 78 acres, and 
1661-93M, 79 acres, have been taken up, through which runs the immense outcrop of brown 
■hematite known as the Iron Cliffs. This is described in Mr. Montgomery's report before alluded 
»to, but, at the time of his visit, no work h;id been done on it. Shortly afterwards a crosscut 
tunnel was started, about 25 ft. above M*Bride's Creek, and driven 260 ft,, bearing S. 70^ E. 
The country passed through is soft slate and sandstone, much stained with oxide of iron, and, about 
40 ft. from the end, a gossan formation was cut striking nearly N. and S. and underlaying to the 
east. This is about 20 ft. wide, and is succeeded by about 8 ft. of country, after which gossan 
again appears and continues to the end of the tunnel, the eastern wall not having been reached 
when work was suspended. It would have proved the lode much better had the timnel been 
driven north along its course from where it is cut through by the creek a few chains to the south- 
veast. The gossan is similar to that seen on the surface, consisting largely of compact linionite in 
botryoidal and stalactitic forms ; but there is a good deal of friable porous gossan of rather 
•kindly appearance, and, in places, veins of quartz. I took a sample across the whole width of 
about 30 ft. exposed in the tunnel, but it contained no appreciable quantity of copper, silver, or 
gold. Above the tunnel the outcrop of the lode forms a ridge between M'Bride's Creek on the 
west and a deep blind gully on the eAst, and the configuration of the country is naturally favour- 
able to the thorough oxidation and leaching of the metallic (!ontents of the lode. Under these 
•circumstances the absence of copper is not surprising, and it frequently happens in copper- 
bearing lodes that the copper contents have been leached out of the upper parts of the lode and 
redepositcd in a concentrated form at a lower level. The absence, however, of silver and gold in 
-the gossan is distinctly unfavourable, as these metals are generally concentrated in the oxidised 
portions of the lode ; but it is quite possible that richer chutes. would be met with in driving 
.along its course. 

Further north the lode is cut across by another deep gully, the highest point of the outcrop 
to the north being over 300 ft. above the bottom of the gully. The outcrop is here very wide, 
And the ground falls rapidly towards M'Bride's Creek, but further north and to the east basalt 
•comes in, the ground being fairly flat, and it is j)robable that the lode-matter will not be so 
thoroughly oxidised as it is further south. From the compact nature of the gossan it seems 
probable that the greater part of the lode-filling was originally iron pyrites ; but the lode is well 
worth a further trial, and since my visit a company called the Lady Braddon Minii>g Company 
has been formed to test it. To prove the value of the lode.it is absolutely essential to get below 
the water-level, and 1 should advise driving a low-level adit underneath the big outcrop and then 
sinking a winze as deep as the water will allow. 

A road could be easily made to connect with the Iron Cliffs Road in less than a quarter of 
.a mile, so that the property is very easily accessible. 

About 10 chains a little south of east from the tunnel is an old prosj)ecting tunnel about 300 
feet long, which was driven some years ago, and is now partly fallen iii. The country passed 
through is chiefiy soft slate and sandstone, striking nearly north and south, and dipping at high 
angles to the east. There is a good deal of pyrites through it, the water coming from the tunnel 
being heavily charged with oxide of iron, and in places the sides of the drive are stained with 
copper salts, but I could see no sign of any lode. Further north is another small tunnel about 50 
feet long through brecciated conglomerate. The sides in places show the characteristic green 
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copper stainings, and near the entrance is a small vein of rnbbly quartz from which fair prospects 
of native copper can be obtained by panning, but thia is too small and ill-defined to be of 
much value. 

DIAL RANGE FIELD. 

This field lies between six and seven miles almost due south of Penguin, and occupies a 
narrow strip between the Dial Kange and the River Leven. The ground was originally taken 
up for silver seven or eight years ago, but very little work was done, and all the sections were 
soon forfeited. Recently most of the groimd has been taken up again with different boundary 
lines for copper, but tlie only sections on which any work to speak of has so far been done are 
those of the Keddic Copper Mining Company and the Dinl Kange Prospecting Association. 

• 

Access, — From Penguin there is a fair road to the agricultural holdings at the foot of Mt. 
Montgomery. The land passed through is very patchy, rich, chocolate-coloured soil, due to the 
decomposition of basalt, alternating with barren healthy patches. From the end of the road 
there is only a rough bridle-track, which has been partly formed in places. Numerous' small 
creeks are crossed, but a good track could be constructed with no great expense. 

The field can also be approached from Ulverstone by going up the Leven in a boat to what 
is known as Hay's Landing, about six miles from Ulverstone, and thence following the river to 
the Dial Creek, a distance of about three miles. The river is in places very shallow, and a good 
deal of expense would have to be incurred in dredging and snagging to make it navigable for 
small steamers. 

Keddie Copper Mininif Co, — This company holJls Section 2638-93M, 80 acres, which includes 
parts of the old leases 2005-87*1, 3469-87M, and 3472-87M. The Dial Creek runs through the 
centre of the property, and on the south side of this a tunnel is being driven, bearing S. 35° W., 
to intersect a lode which is seen outcropping near the top of the hill about 160 feet above the 
tunnel level. The (!<>untry roTck passed through is chiefly breccia, varving a good deal in texture 
and composition, but consisting principally of angidar fragments of slate and sandstone, mixed 
with volcanic aA. Some parts are extremely soft and porous, while in other parts the rock is 
much silicified, and it frequently contains iron and copper pyrites, carbonate of iron, (fee, irregu- 
larly disseminated through it. At 70 feet from the entrance an intensely hard formation was 
struck, consisting of an intunate mixture of fine-grained iron pyrites and quartz. Near the 
bottom it is six or seven feet wide, but does not rise to the back of the drive. This may be the 
continuation of the lode seen in the creek where the track crosses it N.W. from the tunnel, but 
it has not a very promising appearance. I visited this property twice, and at the time of my 
second visit on October 18th the tunnel was in 113 feet, the end being in hai*d breccia, letting 
out a good deal of water. It is probable that a change will soon co^e in, as the older C-ambro- 
Silurian strata are seen outcropping a short distance higher up the hill. 

About 75 feet above the tunnel is an old shaft 16 feet deep, and the tip shows a little iron 
and copper pyrites. Just below this, a few shots have been put into an outcrop of (juartzite 
and hornstone, showing specks of copper pyrites and malachite. It resembles more a band 
of silicified country than a lode ; but the tunnel will soon prove if it is of any value. 

Two or three chains further south, and 85 feet higher up, is another old shaft said to be 
20 feet deep, sunk in gossan of rather kindly appearance. This is the outcrop of the lode for 
which the tunnel is being driven : its strike is apparently about N. 20° W., and its underlay to 
the E.N.E. It is probable that the tunnel will strike it well below the zone of oxidation, and 
will therefore have a good chance of proving its value. 

At the top of the spur, close to the southern boundary, is another rather i)romising-looking 
gossan outcrop, running apparently ]N.E. and S.W, A little work was done on it some years 
ago, but not sufllicient to prove its value. Several other outcrops of gossan are seen on this 
section and on the adjoining section to the west ; but they all re([uire to be sunk or driven upon 
before any opinion can be expressed as to their value. 

South-east from the tunnel, on the east side of a small creek running into the Dial Creek, 
ii few shots have been put into a formation consisting of quartz and iron pyrites intimately 
associated, which, as far as can be seen, is about 10 feet wide, striking N.W, and S.E. To the 
i).E. the hill rises very rapidly, and the outcrop can be traced for a considerable distance, the 
pyrites gradually giving place to gossan. I took a sample by chipping from the pyrites 
exposed, but this yielded, on assay, only 1 dwt. 15 grs. gold per ton, no silver and no copper. 
It might be worth Avhile driving on the course of this in the hoj)e of meeting richer chutes, 
iind, in the event of good ore being found, a short cross-cut could be driven from Dial Creek, 
into which the above-mentioned tributary falls, with a drop of about 40 feet, but present 
Appearances are not very favourable. 

Dial Range Prospecting Association, Sections 3188-93M, 3189-93M, 3190-93M, and 3191-93M, 
80 acres each. — On Section 3191, close to the S.E. angle, which is the centre of the property, a 
pyrites lode about 7 feet wide, striking nearly N. and S., and underlaying E., is seen in the l)ed 
of a small creek. The ore is very free from gangue, consisting principally of crystalline iron 
pyrites, with bunches of very pure copper pyrites, frequently much tarnished and coated with 
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black oxide of copper. The bed of the creek has been lowered, and a tunnel bearing N. 20° AV. 
has been driven a distance of about 70 feet. The country-rock is very soft tufaceous breccia, 
requiring close timbering, and it is difficult to see exactly what has been passed through, but 
the drive appears to have gone diagonally across the lode. The end is in breccia, with a little 
pyrites through it, and 1 should advise cross-cutting E. to try and pick u]) the lode. It is quite 
possible, however, that it has dipped luider foot to the north, the fissure not extending to the 
surface in the soft breccia. 1 took a fair average sample of the lode across a width of about 
6 feet near the entrance of the tunnel, which Mr. Ward found to contain .'^2 °u copper, traces 
only of silver and gold ; but much better assays are reported to have been obtained. 

In several places the sides are stained green from the copper salts leaching out, and the 
trunk of a tree fern which had been lying for some time at the foot of the seconds tip has 
become saturated with copper sulphate in solution, so that when any bright piece of iron or steel 
is thrust into it it is immediately coated with metallic copper. 

Much of the ore is very friable, and it is probable that a good deal of the contents has been 
dissolved out and reprecipitated at a lower level. Unfortunately, going north from the mouth of 
the tunnel the ground is comparatively flat for a considerable distance, and it is impossible to 
put in a lower adit. Even as it is, there is a descent of several feet into the tunnel, and the stuff' 
has to be wheeled u]) an incline and taken some distance for a suitable dump. 

The best way to properly test the lode would be to sink on it, and there is a good probability 
of the copper contents increasing with depth, but. water is likely to prove heavy, and, with the 
present means of access, it would be impossible to bring in any heavy machinery. 

About 100 feet south of the tunnel is another small branch creek, in the bed of which some 
pyrites is showing, but its full width is not seen. South of the creek a second tunnel is being 
driven bearing S. Kr E., and at the time of my visit this was in about 120 feet. The country 
rock passed through consists of felsitic tuft' and breccia : near the entrance it is much stained 
with oxide of iron, and for the last 40 feet there has been a good deal of iron pyrites and quartz 
with vughs containing black oxide of copper, but there is no defined lode. Near the top of the 
hill, 120 feet above the tunnel, is a strong outcrop of hematite witk veins of quartz, probably the 
capping of a pyrites lode, and the tunnel is now being turned to come under this. 

A short distance up the creek, S.W. from the tunnel, the Cambro- Silurian ^^trata arc seen, 
consisting of alternate bands of slate and sandstone, striking about N.W. and S.E., and standing 
almost vertical. The tuffs and breccias appear to have been laid down on a very uneven bottom, 
imless, as is probable, they have been brought into their present position by a fault. This is a 
point of some importance, as the lodes are likely to be better defined and more productive in 
the older rocks. 

As before mentioned, practically no work has l)een done outside the properties alreadj"^ 
described, but the indications are sufficient to warrant more thorough prospecting. 

1 have the honour to be, 
Sir, 

Your obedient Servant, 

J. HARCOURT SMITH, B.A., 

Government Geohgist^^ 
W. H. Wallace, /></., 

Secretary for Mines^ Hohart. 
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REPORT ON THE DISCOVERY OF GOLD AT PORT CYGNET. 



Government Geologist's Ojficc^ Laiinceston^ 
9th December, 1898. 
SiK, 

In accordance with your instructions, I have visited Port C'ygnet and examined the work 
that has been done in the locality in search for gold, and have now the honour to submit the fol- 
lowing Report : — 

Locality and Access. 

Port C'ygnet is really a branch or arm of the Kiver Huon, about five miles long and from 
half a mile to two miles broad, running in a general northerly direction, but the name is generally 
applied to the township of Lovett, which lies at its head, distant by road about 34 miles from 
Hobart. Lovett is the centre of a large fruit-growing district, and although alluvial gold was 
discovered over ten years ago near Lymington, it is only ([uite recently that it has been dis- 
covered in situ. 

General Geology. 

On the eastern shore, going up from Garden Island, flat-bedded sandstones and mudstones are 
seen, and at Mount Cygnet, about four miles east of Lovett, a coal seam is being worked, which 
Mr. R. M. .Johnston has determined to belong to the upper division of the Lower Coal Measures 
( Permth-carhoniferoiis)^ corresponding with the Adventure Bay beds. 

In the immediate neighboiu'hood of Lovett argillaceous sandstones and mudstones also occur, 
but it is difficult to distinguish their bedding-planes ; the discovery of fossils of Spiriferae and 
Fenestellaj near the Livingstone Mine and elsewhere proves that they belong to the marine beds 
of the Permo-carboniferous system. The principal rocks of the district, however, are of igneous 
origin, and, from their great diversity, they ofler a most interesting petrological study. They 
apparently occur both as contemporaneous sheets (lava flows intercalated with the sedimentary 
strata) and also as intrusive dykes. They are essentially porphyritic in structure, consisting of 
felspar crystals in a compact ground mass, which in different parts is white, ashen gray, brown, 
yellow, greenish, and occasionally almost black. The felspar crystals are sometimes small and 
numerous, evenly distributed throughout the mass, giving the rock at first sight the appearance 
of a holo-crystallinc structure ; occasionally they are few and unevenly distributed, and in some 
cases the rock is almost entirely made up of large tabular crystals up to 1^ inches long and one 
inch wide, the edges of which are sometimes rounded and corroded. They are f re(j[uently partly 
kaolinised, but in un weathered pieces glassy crystals of sanidin can be recognised, and from their 
tabular habit it is probable that many of the larger kaolinised crystals are also sanidin. Horn- 
blende is frequently seen, and occasional crystals of triclinic felspar can be recognised by the fine 
parallel striations due to repeated twinning. In some parts there is a good deal of pyrites dis- 
seminated throughout the mass. Although there is such a diversity in these rocks they all bear 
a strong family resemblance, and, pending microscopical examination, which is now being imder- 
taken by Messrs. Twelvetrees and Petterd, they may be provisionally classed as Trachytic 
Porphyries. With few exceptions they do not, as might have been expected, form bold outcrops, 
and no attempt was made to define their limits, but they are said to extend right through to 
Oyster Cove. 

A short description will now be given of the mining work that has been done. 

Livingstone Mine, — This property lies about two miles N.E. of Lovett, and consists of two 
20-acre sections adjoining Lot 198 of 500 acres purchased by John Thorp, jun. These sections 
have recently been granted as reward claims for gold to the original prospectors, Wm. Anderson 
and J. Thorp, who had previously done a considerable amount of work. A narrow ridge runs 
through the sections in a N.E. and S.W. direction, and on the western fall of this, near the top, 
at an elevation of about 630 feet above sea-level, a quartz reef was discovered, on which an 
underlay shaft has been sunk to a depth of about 60 feet. The reef varies in thickness from 
about 2 ft. 6 in. to 4 feet, and strikes, as far as can be determined at present, about N. 70° E. 
Near the surface it is almost vertical, but at the bottom of the shaft has a considerable underlay 
to the S.S.E. The quartz is in places fairly solid, but generally occurs in small parallel bands 
separated by thin seams of decomposed porphyry, which give it a somewhat laminated appear- 
ance. The country rock on either wall is a brownish, somewhat decomposed porphyry, which 
has been locally called diorite. The manager kindly showed me the assay certificates of 
several samples of the (quartz sent to Melbourne for assay. Two picked samples assayed 
3 ozs. 23 grs. and 1 oz. 12 dwts. 6 grs. gold per ton respectively, and a sample of 48 lbs., treated 
at Messrs. Parker and Co.'s works as Footscray, yielded at the rate of 10 dwts. 13 grs. free gold 
per ton. A bulk sample of about one ton yielded at the rate of 5^ dwts. free gold per ton. 
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Iron and copper pyrites occur irregularly distributed through the quartz, and gold is said to 
have been seen in the stone in the last few feet of sinking ; but a sample which I took across the 
reef near the bottom of the shaft and sent to Mr. Ward, (xovernment Analyst, contained no gold. 
Of course, however, a better idea can be obtained of the true value of the stone from a bulk 
sample than from a sample of five or six pounds such as I took, as gold is invariably very 
imevenly distributed through the stone. 

The reef cannot be traced on the surface, owing to the covering of angular debris. On the 
western side of the ridge, about 150 f«et vertically IjcIow the mouth of the shaft, a tunnel has 
been driven about 350 feet. This starts in a north-westerly direction, but has been turned 
considerably towards the we^t, and in the end is running a little west of north. The country 
passed through consists chiefly of compact mudstone and sandstone with several bauds of 
porphyry, the last one passed through near the end of the tunnel being about 10 feet thick, 
standing almost vertical and striking approximately north and south. Had the tunnel been kept 
on its original course the distance driven would probably have intersected the line of the reef, 
and something definite would have been known as to whether the reef lived or not. I am of 
opinion that it is a contraction fissure and likely to be confined to the porphyry. The simplest 
way to prove this would be to drive both ways from the bottom of the shaft, which, however, is 
far too small for a working shaft. I would strongly advise that a trial lot of at least 20 tons of 
stone be sent away for a hulk test. With the natural facilities that exist for economic mining, 
and the easy accessibility to the mine, a yield of half an ounce of gold to the ton should pay all 
expenses. 

Mount Mary Mine. — (xold has also been found south of Lovett on private property, just 
outside the town boimdary, and some prospecting has been done by a local syndicate. The gold- 
bearing rock is generally fine-grained to compact, but in parts numerous rounded and sub-angular 
fragments of quartz, slatt, &c. can be seen, which leave no doubt as to its f ragmental character. 
The main mass is probably a very fine volcanic ash or tufi'. The outcrop of the formation is on 
a ridge running S. W. from the township of Lovett at an elevation of about 400 feet above sea 
level. A hole has here been sunk about 9 feet, the formation being about 3 feet wide, striking 
E.N.E., and dipping to the N.N.W. at an angle of about 55°. A good deal of the rock is 
stained red from disseminated hematite, and there are numerous fine cracks filled with brown 
oxide of iron. On breaking some of the stnflT thrown out from the hole I found fine specks of 
gold in several pieces, and a rough sample of some of the most likely looking pieces which I sent 
to Mr. Ward contained 4 dwts. 2 grs. gold per ton. Alwut 25 feet W.N.W. from this hole a 
vertical prospecting shaft was sunk, which passed through the formation, and from the l)ottom, 
about 60 feet from the surface, a crosscut to the N.W. intersected it in about 1(5 feet. It is here 
about 4 feet wide, with about the same strike and dip as at the surface, but it is much broken, 
the joints being faced with kaolin, probably due to the decomposition of the felspar of the tuff* 
I took a sample from dift'erent parts across the whole width exposed, but this showed, on assay, 
only traces of gold ; a previous sample from here is said to have assayed 2 dwts. 7 grs. of gold 
])er ton. The country passed through in the shaft and crosscut is mudstone, containing 
occasionally rounded pebbles. A larger shaft has now been started about 20 feet further west, 
but had not cut the formation at the time of my visit. Possibly, in driving along the course of 
the formation richer patches of gold-bearing stone may be met with, but I see no reason 
for supposing that the average gold contents will increase with depth, and the prospects do not 
seem to me to be sufficient to warrant s])ending much more money on it. 

Most of the surrounding land is freehold, but a short distance to the S.W. is an 80-acre 
block of C/rown Land, and on this a ten-acre Section, No. 1306-93 G, locally known as Murphy'^ 
Section, has been taken up for gold. A little below the track from Port Cvgiict, n^ar the 
northern ])oundary of the section, at an elevation of about 750 feet above sea level, is a bold 
outcrop, which, from a distance, resembles the outcrop of a quartz reef, but a closer examination 
shows it to be a compact whitish ro(*k containing porphyritic crystals of sanidin, with pyrites 
finely disseminated through the gi'ound mass. 

Two or three chains further south a hole has been sunk about 9 feet, now half full of water, 
from which a little gold is said to have been obtained. The stuft' broken out consists of reddish 
siliceous rock, with blebs of glassy quartz, and occasional crystals of felspar. Some ])ieces arc 
<;uriously streaked with fine parallel lines of white and red, and the whole has a somewhat 
brecciated appearance. It is probably a dyke which has partially fused together fragments of 
the country through which it burst. In some parts it is traversed by thui veins filled with 
chalcedony or opal, due to hydrothermal action. A little further S.W. a deep trench has been 
cut through an outcrOp of fine-grained porphyry, containing a little pyrites, but, so far as can be 
seen, nothing of any value. 

Martin s Show, — About a mile south of Murphy's Section, on freehold property standing 
in the name of Richard Lewis, a little trenching has been done on what is known as Martin's 
Show. This is a dyke formation, striking about N. and S. and dipping W., but its full width is 
not seen. The porphyry has been considerably altered by hydrothermal action, and is seamed 
with small veins of opal. In places there is a good deal of marcasite, or white iron pyrites, and 
one specimen I brought away contained pyromophite (phosphate of lead). This dyke has, I 
believe, been traced for a considerable distance, but the surface is now much overgrown with 
thick scrub. It deserves further prospecting. 
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Alluvial Gold. 

A little alluvial gold has l)een found in several of the gullies near Port Cygnet, and at 
Lymington some rich patches were obtained, but they were of small extent. A company was 
foimed some years ago to work on private property belonging to Mr, Coad ; a small dam was 
made and a long tail-race fluming built, but the latter is not low enough, and the water supply 
seems to have been very poor. I have been unable to obtain particulars of the amount of gold 
won, but 1 was infonned that the company nearly paid expenses for about two years, when work 
was abandoned, and all the old prospecting holes have since been filled in. I was shown a sample 
of about 10 ozs. of coarse shotty gold obtained from a small paddock on Mr, Coad's farm, and 
several dishes of the surface stuff washed in my presence all showed a few fine colours of gold. 
Probably systematic prospecting along Forster's Rivulet would reveal richer patches, but 
all the land is fi'eehold property, and there does not seem to me to be sufficient inducement to 
warrant the destruction of the apple orchards and beds of raspberry canes which this would 
necessitate. 

It is probable that the gold exists disseminated through the trachytic porphyries (of which 
the surrounding hills are largely composed), rather than in true reefs, and by tne long continued 
wearing down of these it has been concentrated in the alluvial, but there is no reason to suppose 
that it exists in payable quantities in the parent rock. I take this opportunity of thanking Mr. 
Cranny, who very kindly acted as my guide at Lymington. 

Concluding Remakks. 

The great Mount Morgan Mine is stated by Mr. R. L. Jack, Government Geologist for 
Queensland, to lie in an area of permo-carboniferous rocks traversed by a series of basic 
igneous dykes ; and in the United States and various other parts of the world considerable 
quantities of gold have been obtained in rocks of this or later age, generally associated with 
andesites, trachytes, and other volcanic rocks, so that, although no payable lodes have hitherto 
been discovered in the j)ermo-carboniferou8 or younger rocks in Tasmania, there is uo inherent 
impossibility of their occurring. In the present case, however, I am afraid the gold only occurs 
in sufficient quantities to induce money to be si)ent in search for more, without much prospect of 
ultimate success. 



NOTE ON THE REPORTED DISCOVERY OF GOLD NEAR HOBART. 

On my return from Port Cygnet I visited the so-called gold mine on Mount Wellington, 
And have now the honour to submit the following brief notes thereon : — 

The scene of operations is on an extended prospecting area of 25 acre^ adjoining Regan'e 
estate, the workings being situated close to the Sandy Bay Rivulet, about a mile above the 
Hobart Waterworks Reservoir. An inclined shaft has been sunk about 90 feet, and from the 
bottom a drive put in 30 feet to the south. Some years ago a shaft was simk about 75 feet, and 
it is said that good assays were obtained for gold, silver, and cobalt, but I could see no sign of 
liny lode or other formation likely to carry valuable minerals. The present shaft was sunk 
through the old ground for about 35 feet, when it was turned a little to the south to get into the 
solid country and continued along the dip of the strata. On the footwall side is a bed of black 
shale, the full thickness of which is not seen, but it is said to be 4 feet thick, and the manager 
informed me that in putting in some timber in the drives he had come on to limestone under- 
laying the shale. Above this Is a somewhat gritty sandstone with occasional patches of quartz 
conglomerate, the general strike being about N. and S., with a varying but rather flat dip to the 
east. No fossils were seen here, but a little higher up the creek arc the remains of an old lime- 
kiln, and the fragments of calcareous mudstone lying about arc full of remains of typical Perimh- 
varlwniferous fossils, amongst which I recognised the following forms : — Spirifera, btrophalosia, 
Terebratula, Productus, Aviculopecten, Fenestella, &c. 

Disseminated through the sandstone are numerous minute garnets, and for a thickness of 
nbout two feet there is a good deal of iron pyrites, such as is very frequently met with in the 
Coal Measures all over the world. A sample of this from the drive was assayed by Mr. 
Ward, who found it to contain nothing of value, and 1 cannot see the slightest reason for expect- 
ing that any improvement will take place either in driving or sinking. In my opinion it is simply 
waste of money to contiime mining operations here. 

I have the honour to be. 
Sir, 

Your obedient Servant, 

J, HARCOURT SMITH, B.J., Governmeiit Geohght. 

W. H. Wallace, Esq.^ Secretary for 
Mines^ Ilohart. 
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SUPPLEMENTARY NOTE ON LIMURITE IN TASMANIA. 

BY W. U. TWELVETREES, F.G.S., AXD W. F. PETTERD, CJI.Z.S. 



pa}>or the authors refer to their Note on the same 
•esented to the Society last vear, since when thev 
irther examined it microscopically, and have studied 
irrence on the spot. They acknowledge their in- 
ness to Mr. R. Williams, the Manager of the Cole- 
for many useful and interesting specimens. The 
s between Rosebery and Ringville, on the saddle of 
ibout 15(X) ft. above sea-level, and is remarkable for 
antity of pyrrhotite occurring in the rock,, associated 
»pper pyrites in relatively small (juantities. The 
s do not regard the occurrence as a lode, but rather 
•ck mass, in the form of an irregular dj'kc or intru- 
Generally, the country to the west is serpentine, 
the east slates ; and the rock in question has been 
ed along or near the line of contact, though at the 
the ridge it appears to have come up through the 
in several branches or bodies, leaving horses of 
lorphic slate standing in its mass. Viewing the rock 
ass, it is composed of augite (altered largely to uralite 
linolite), axinite, calcite, datholite, danburite, with 
lary chlorite and sphene. Essentially it is an ultra- 
•ock (pjTOxenite), which here jind there receives the 
3n of other boric minerals and then becomes limurite, 
iposit« rock, consisting practically of augite and 
e. How were the boric emanations introduced .'' 
they escapes from a neighbouring acid basin 't That 
»'as an acid reservoir not far off is shown by the 



tourmaline quartz porphyr}' at the Renison Bell Mine, and 
by the axinite quartz veins found on the West Coast 
Prospecting Association Section, and l)y the gi*anite near 
the latter. A slide prepared from this vein-rock is referred 
to, and mention made of the association of tourmaline 
with axinite in other parts of tlie world. The authors 
arrive at the conclusion that the West Coast gi'anite, or its 
elvan dykes, consolidated at the same time as the limurite 
dyke at the Colebrook. The action of bonm vapours in the 
gi-anite area to the west is sliown by the tourmaline and 
axinite just alluded to, and if these vapours extended to 
the pjToxenic magma at the Colebrook, and were carried 
up with it, the oi'igin of the limurite rock would be ac- 
counted for. Last vear a Note on Datholite was submitted- 
by Mr. W. F. Petterd, and now tlie authors state the results 
of a microscopical ex;unination of this mineral. Another 
new mineral is added to the list of the components of this 
singular rock, viz., the boro-calcium silicate, danburite, and 
its microscopical characters are enumerated. A further 
mineral with characters suggestive of its being a precipitate 
from a boric solution is mentioned. It is somewhat similar 
to the decomposition product of boracite known as parasite, 
a hydrous magnesian borate. The authors consider that 
the limurite rock throws light on the question of the age 
of the granite on the West Coast, as the Colebrook intru- 
sion appears to be younger than the serpentinous and 
gabbroid rocks to the west of the mine. 



HAUYNE-TRACHYTE AND ALLIED ROCKS IN THE DISTRICTS OF 

PORT CYGNET AND OYSTER COVE. 

BY W. H. TWELVETREES, F.G.S., AND W. F. PETTERD, C.M.Z.S. 



leous rock at Port Cj-^giiet, in Southern Tasmania, 
a known for a long time by the name of felspar- 
•y. As the porphyritie crystals of felspar are 
strikingly displayed in the rock, specimens have 
id again, through collectors, found their way to 
It parts of the Colony. Microscopical study of 
f these samples made us aware that the handsome 
pies were soda-trachytes, and we classed them as 
our last year's sketch of the igneous petrology of 
da.* Since then we have foiuid the felspathoid 
I hauyne or nosean in them, which confirms our 
LS determination, and a recent excursion to the 

has enabled us to recognise quite a gi'oup of these 
IS well as to fix their geological age. 
country round Lovett and Lymington furnishes 
sections which may be used by the geologist, l)ut 
the most valuable of these is, perhaps, that which 
ded by the Livingstone mine. The mine shaft and 
igs are on the crest of a hill, GOO feet above sea- 
ibout two miles N.E. of the township of Lovett. 
ffore reaching the crest the trachyte may be seen in 
ad-eutting underlying the simdstones and slaty 
?ou8 beds which form a large portion of the hill, 
i saddle there ai*e some fossiliferous beds of the 
-Carboniferous System, charged with spirifera jind 
llidae, and a little higher the trachyte appears 

In one form here it has a slabby habit, due to itjs 
argely composed of parallel layers of lai'ge tabular 
3 of orthoclase felspar, some of which measure as 
as tAvo inches in length. The Livingstone mine 
s close by, and appears to be sunk in banded 
je and quartz. One hundred and fifty feet below 
unnel has been driven for 3(>0 feet, passing through 
-Carboniferous sedimentary beds, and intersecting 

bands of trachyte in its course. First it cuts a 
layer ; subsequently a 2 ft. band of the coarse 
ritic trachyte seen at surface (the miners' name for 
" magpie "), and near the end of the drive 12 to 15 
: white trachyte rock is passed through, called 
:e " by the miners, and referred to under that name 
published reports of the company. It is important 
i that these bands or lava sheets are conformable 
le sedimentary strata, and we cannot entertain any 
of their geological contemporaneity. In this hill, 
le entire region, considerable variety exists in the 
nt flows of these trachytes. Some are coarse in 
', others are fine-grained and compact. Some of 
liave their counterparts on the Mount Mary Hill 
on the west side of Lovett. In particular the slabby 
te, distinguished by its large tabular felspars 
pie ") is found again at the Mount Mary mine on 
jstern side of the valley, only there it is much 
posed, and has an abundant development of epidote. 
Mount Mary trachytes may be seen cropping out in 
arry on the hillside in front of Harvey's Hotel at 
, where they have been used for road metalling and 
ig purposes. At least two varieties are distinguish- 
i the quarry face — one a tough dense speckled rock, 
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the other a smooth porphyritie, somewhat fissile, stone of 
a light bluish-grey hue, suggestive of a sodic lava. The 
compact type contains a fair amount of epidote. Passing 
up the hill to the west the rising ground above Mount 
Mary mine exposes outcrops of several varieties pf 
trachytic rocks, which continue right through the hill to 
the Lymington-Wattle Grove Road. Opposite Martin's 
cottage on that road is a l)old outcrop of a rather plutonic- 
looking gi'ey hornblendic rock, at first sight much 
resembling syenite, but which on microscopical exami- 
nation we found to i)e an undoubted trachyte, with 
beautifully zoned felspars. 

There are good exposures of sections on the ])each 
between Lovett and Lymington, where the beds are lying 
rather flat. On this beach we found additional evidence 
of the contemporaneity of the trachyte with the Permo- 
Carboniferous sediments. We discovered some fi*esh 
syenite (augite-syenite) along this line, and specimens of 
a similar rock and of an intrusive micaceous trachyte have 
since been given us by the Government Geologist (Mr. J. 
Harcourt Smith, B.A.), who collected them fi*om the shore 
at low-water, just south of the Lovett regatta-ground. A 
very remarkable dioritic rock occm's on Mr. Patrick 
Cranny's property at Lymington. It consists of horn- 
blende -f plagioclase felspjir, with the hornblende greatly 
preponderating. We have placed this dark basaltic look- 
ing rock among the dioritic aplites called malchite. 

That this petrographical province extends further north 
we have satisfied ourselves by the discovery of blocks of 
garnetiferous trachyte at the base of the Sugar-loaf Hill, 
behind Mrs. Cleai'y's cottage on the road to Cradoc. It is 
there also associated with Permo-Carboniferous fossiliferous 
marine beds. It is well known, moreover, that it extends 
to Ovster Cove in a N.E. direction. 

The word " felspar-porphyry " was applied to the Port 
Cygnet rocks as a field term, indicating a porphyritie 
texture. It meant simply that the uniformity of the 
micro-crystalline gi*ound-mass is interrupted by a profusion 
of larger crystals which were formed during the intrji- 
telluric period of the history of the rock. The term is 
only admissible as a temporary expedient for the designa- 
tion of such rocks prior to definitive examination. It can 
be discontinued now that the trachytic nature of these 
rocks is beyond doubt. 

It may be useful to trace the lines along which our 
enquiry has travelled, and show how they lead up to the 
results now submitted. 

As a rule, when the colors are white, yellow, grey, we 
may take it that a lava does not belong to the basic series 
of rocks. It will be a member either of the acid series, 
containing over GG per cent, silica, or of the intermediate 
series with 55 per cent, to GG per cent. As a whole, the 
Port Cygnet rocks are remarkable for the small quantity 
of their free silica. They are essentially quartzless rocks. 
Of courae they contain silica in combination, but only 
sufl[icient to bring up the SiO„ per cent, to the limit for 
intermediate rocks, those lying between the acid granites 
and rhyolites and the basic gabbros, dolerites, and basalts. 
The silica per cent, corresponds with the specific gravity, 
which averages 2 • 5 to 2 • G. These facts help us in locating 



the rock in a definite division. Now, in this division the 
andesites and diorites are characterised by plagioclase 
felspai*s, while in the trachytes and syenites orthoclase is 
dominant. In the Port Cygnet rocks orthoclase un- 
questionably predominates. Trachyte is the volcanic 
form, syenite the plutonic. 

Haiiy first gave the name of trachyte {Tpa\(g = rough) 
to volcanic rocks feeling rough to the touch. In these 
rocks there is generally very little glass, the ground-mass 
being more or less crystalline. When they contain plagio- 
clastic felspar it is an acid variety. When this felspar 
increases in quantity, and grows more basic, we are led to 
the andesites ; and it is not always easy to understand the 
meaning of the term trachj'te as used by some authors, 
who extend it in the direction of the andesites till it 
becomes useless for the purpose of classification. In this 
connection we cannot do l)etter than bear in mind Rosen- 
busch's definition of trachyte as implying the dominant 
presence of a potash felspar and the absence of quai'tz 
among the porphyritic constituents. He says : — 

"The trachytes are neo-volcanic effusive rocks which 
may be designated equivalents of the syenitic plutonic 
rocks and of the palfeo-volcanic quartzless porphyries in 
all their modifications."* 

The only modification which we would venture to make 
in this admirable description would be to include palaeo- 
volcanic rocks in the trachyte gi'oup. Some carboniferous 
trachytes have been found in Britain, but these have been 
ranked by the illustrious author just named among 
" orthophyres " or "quartzless porphyries having com- 
pletely the habit of trachytes." We cannot see, apart 
from the question of age, that anything would be gained 
by calling the Port Cygnet lavas, orthophyres. Many of 
the felspars are brilliant to the eye and pellucid in thin 
section. On the other hand, some of them have lost their 
glassy appearance and acquired a yellowish opaque aspect, 
Bometimes, however, retaining a vitreous interior, to which 
the peripheral decomposition has not extended. We seem 
here to have intermediate stages between glassy sanidine 
and opaque orthoclase. No doubt, the mineralogist would 
deny the term sanidine to these opaque crystals and call 
them orthoclase. Of course, those who postulate sanidine 
as an essential constituent of trachyte will have to call 
some of these rocks trachytic orthophyres, and reserve 
trachyte as the name for the varieties with glassy ortho- 
clase. But this seems to us a needless multiplication of 
classes, and we anticipate that the sanidine variety of 
orthoclase will not always be regarded as an essential 
ingi'edient of trachyte, nor will the name tmchyte be 
confined to rocks of Tertiary age solely. 

Assuming, then, that we are now dealing with the 
trachytic group, we take a further stej) and define these 
volcanic rocks as soda trachytes. This is shown by the 
presence of one or more of the soda minerals, haiiyne, 
analcime, aegirine, aegirine-augite, cataphoritic hornblende, 
and the green pleochroic augite rich in the acmite 
molecule (Na Fe Si^ Og). Such trachytes are very closely 
allied to phonolites, and become phonolite by the addition 
of either of the felspathoids, leucite or nepheline. The 
roughness of ordinary trachytes is characteristically absent, 
and the disposition of felspar crystals in layers is a 
miu'ked feature, imparting a certain degi'ee of tissility to 
the rock. The rock has evidently possessed in its molten 
state exceptional viscosity, which has impeded free flow 
and caused crowding of the porphyritic elements. This, 
again, is not unknown among phonolitic trachytes and 
phonolites.t The presence of haiiyne is considered by 

* Mik. Phys. d. maBsigen Gesteine, IHUG. p. tSS 

t ** We find that acid lavas are very decidedly less mobile than basic 
cmee, and so flow less readily and to smaller distances ; and, further, 
that certain intermediate lavas, rich in alumina and potash, are 
remarkaDly viscous, as is illustrated by the peculiar dome-like forms 
assumed by some trachytic and phonolitic eruptions." Daubree 
"believes that some trachytic domes must have been erupted in a nearly 
Bolid, not even pasty, condition." Nat. Hist, of Igneous Bocks. A. 
Barker, Sc. Prog. Vol. VII. pp. 204-6. 



some authors sufficient to remove a rock from the t 
to the phonolytes, and they would call some of t 
Cygnet rocks phonolytes. It is interesting to note 
nosean (haiiyne) in the first British phonolite (Wo 
Cornwall) was discovered by Mr. Allport, in 1 
means of the microscope, the same instrument ha^ 
the discovery of haiiyne and i)honolitic trachytes 
Cygnet. 

Though the eruptive rocks of this province are ei 
products of one and the same magma, yet differei 
at different times show varieties of mineral compos 
all probability characteristic of each eruption, in i 
to which there are structural differences dependei 
the physical conditions of consolidation. We a 
more or less plainlj', to arrange the numerous i 
provisionally, as follows : — 

Effusives^ ^^^^ Trachyte Group. 

Haiiyne Trachyte, with porphyritic haiiyne. 
Ae^rine Trachyte, with aegirine needles and aegirio 
Melanite Trachyte, with abundant melanite-garnet. 
Trachyte, with green sodic augite. 

These comprise various types, described in detail furtli 

Intrmives- ^""^ '^''^"^ ^"O'"'- 

Sanidine-augitc-liaiiyne Aplite. 
Sanidine-Hugite-biotite Aplite. 
Malchite or dyke-Diorite, (au aberrant member). 

Plutonlcs- ^^^^ Syemik Group. 

Alkali-augite-Syenite, with micro-pertbite and analc 
Alkali-augite-Sj-enite, with elaeolite, (Little Oyster i 

The minerals which we have detected in thes 
may be enumerated as follows : — 

Trachyte. Aplite. 

Essential — Orthoclase Orthoclase 

(Sanidine) (Sanidine) 

Oligoclase Augite 

Augite BiotitP 
Hornblende 



Haiiyne 
Apatite 
Sphene 
Zircon 



Syeni 

Orthoclw 

Microper 

AlbiU» 

Elaeolite 

Augite 

Hornblei 



Natrolite 

Opal 

Quartz 



Melanite- 

Biotite 

Apatite 

Sphene 

Zircon 



Analcime 



Accessary — Haiiyne 
Aegirine 
Melanite-Garnet 
Biotite 
A[>atite 
Sphene 
Zircon 
Magnetite 

Secondary — Analcime 
Epidote 
Quartz 
Natrolite 
Actinolite 
Muscovite 
Pyrites 
Limonite 
Chlorite 
Cliuochlore 



Alkali Syenite (Augite Syenite). 

Sp. gr. 2*C. 

Found in situ on beach south of Regatta Ground, Port Cyg 
massive exposure, but lying at the water-level. 

Macyvsco2)ic characters. 

Medium grain ; brownish grey, syenitic lookin 
an elaeolitic appearance, with gi'easy feel. With \ 
ritic tendency by reason of a few large glistening i 
(nearly \' long) scattered sparingly. No rhomb- 
sections of felspars seen. Numerous small brilliai 
garnets appear as specks, which can be well rec< 
with the pocket-lens ; many of these seem enclosec 
felspars. The rock resists decay well, as shown 
thinness of the w eathered crust, decomposition not 
ing far into the interior of the stone. 



Microsa^ic cJiartictera, 
ctore, normiil hypidiomorphic-granular (granilic), 
R occasioiial leaning to tde trachytic type hy an 
>rphic columnar felspar here and there. It is essen- 
1 potash -felspar rock, but there is very little proper 
lase in it, for the orthoclaae ia intergi-own perthiti- 
>r rather micro-perthitically witli striped felspar, 
howiDg very fine striae indeed, giving the extinction 
of oligoclase or oligoclase-albite. These twinning- 
re generally short, not continuous, and are sometimes 
ipted by similar seta at right-angles. Here and 
n the slide is water-clear albite, pellucid sis quartz ; 
art from this, and an exceptionally clear cryalal or 

orthoclase, the felapaiB are turbid. 
ic analcime in the feispai-s points to the former 
ce of elaeolite, and its existence may be suspected, 
1 we cannot optically demonstrate it. 
important feature is the garnet, which is verj' plenti- 
1 brown irregular grains and ill-formed crystals, 
• a corroded apiiearance. These are characteristically 
rown or associated Mith augite, biotite, and ajKitite, 
1 their neighlmnrhood is often seen a yellowish 
arent Haky or zeoli tic-looking mineral, with low 

ivp index, and giving in polariaed light the appear- 
f a soda decomposition product, llie abundance of 

warns us that the rock is allied to the elaeolite- 
es. 

re is some pi'iu-is-groen augite (nialacolite) in granular 
lar forms. It has slight plcochroism, and where 
tl sections could be found tliey gave extinction 

of ;i3° and iM". The mineral is often bleached in 
icerior. Besides being specially intergrown with 

, it is associated occasionally with dark green horn- 
?. This hornblende ia intenaely absorptive. Its 
iroism is a = yellow iah-green, ( = very dark green. 

direction could not be ascertained. A little light 
1 idiomorphic mica gave a = light greenish -yellow, 
ark dirty green. Zircon, present in all syenites, 
■■ in small quantity, likewiae a little sphene in 
ilt'd wedges. Very little quartz can be detinitely 
lised. 

i syenite cannot be conaidered quite identical wilh 
: those syenites, rich in alkali, which Rosenbusch has 
1 into types under the names (after J. F. Williams) 
tite, Alljany, and (after Brogger) Laurvikite t\\K!S ; 
is evidently related to these and to their allies, the 

te-syenitts. The syenites which are known in other 
it Tasmania have quite other relationships, Iieing 
closely connected with the gi-anite family. 



Augite Stesite. 

3d (R lita OD beach between R^utta Ground and Lyminglon. 

Macrosropir rlifiiwt^m. 
?-grained, with nuraei-ous lustrous faces of felspars, 
>ecked with green augite. Some of the felspars are 
arphic. Colour of the rock light grey. 

Microsco}! ic ch n ra cte i -s. 
icture, hypidiomorphic-granular, many of the fel- 

strongly idiomorphic parallel to (tOl and 010. A 
E these much larger than the rest, with numerous 
lures of sphene and small felspar crystals. Zoning of 
ra quite a feature. Many of the orthoclase felspars 
issy, and have a sanidine habit. There is a good deal 
ite-twinned felspar and microperthitic intergrowth of 
■oligoclase with orthoclase, some of tiie twinning 

extremely fine, and ci-oss-twinning is well shown, 
xtinction angles yielded by different crystals seem to 
ise of both albite and oligoclase. 
ale green augite (matacolite) ia freqnent. Ila pleo- 
m is very slight. Its extinction angle in the prism 
8 as high aa 44", Wedge-shaped crystals and graina 



of sphene plentiful. A little idiomorphic apatite and 
interstitial quartz. We have not noticed any garnet in 
this syenite. 

Hauyse Aplite, 

Sp.gr. 2-75.. 

Found at Port Cygnet, but the precise locality in vnknown. 

Macnisaiji irti I cha rai-te > ■« . 

A medium -grained dark grey rock, consisting largely of 
small columnar and tabular sanidine crystals, some of 
which exceed the rest in size. A )>arallel arrangement of 
felspars occurs, but is inconstant, the crystals lying mostly 
in all azimuths. With a hand-magnifier granular augite 
seems plentiful, and crystals of yellow sphene are seen 
here and there. Small grey and white spots represent 
noeean, but this mineral can only be identified micro- 
scopically. 

Mici'Dxi-Dpirnl rhtirttetii'it. 

The rock is seen to 1k« essentially composed of sanidine. 
augite, and nosean, with the minerals sphene, apatite, and 
zircon aa accessories. The sanidine is clear, and mostly in 
columnar forms, with Carlsbad twinning. Some of these 
prisms have been dynamically l>ent. They carry abun- 
dant inclusions of haiiyne (nosean) decomposed tn zeolitic 
matter of a light yellow colour, giving mottled grey and 
white interference apiwai-auees under crossed nicols, 
Augite ia in prianiatie elongated forma, and is a green 
pleochroic variety with extinction angle of 40°, though at 
the colour becomes yellowish the angle seems to deci-ease. 
a = light gi'een, t = dark green. Bleaching is common. 
Grains and rods of augite Iwrder crystjtls of apatite. 
Large decomposed haityne crystals are abundant aa diver- 
gent and fau-sha[>ed zeolites of a jiale yellow colour in 
plain light, AUotriomorphic orthoclaae felspar fornw » 
cement uniting the almve elements, and this gives tht 
aplitic character to the rock. Yellow crystals of sphene in 
prismatic and acute rhombic sections are plentiful. Zircon 
is lees common : magnetite in gi-ains. 

Soda Aplite, a Kanidike-Augite-Mica Dyke Rock 

Sp, gT. 2 85. 
Liiralilff— On the be&ch at Port Cygnet, south of the Regatta Ground. 
JIiKfoscojiiml churiictet's. 
A hard gi'anular ilark glistening rock reaemliling f 
minette (mica-trap). Numerous little brilliant faces ol 
dark mica visible. The felspar looks gi'anular and augai-j' 
The green augite is too minute for satisfactory identiflca 
tion. 

Mineral conntitiu-ntu, 
Sanidine, augite, biotite, apatite, soda decompositior 
products and pyrite. 

Micrusci>picitl charactfrs. 

The first thing which strikes one on looking at a slide 
is the panidiomorphic structure of the rock, reminding 
one at once of aplite. At the same time the prisms oi 
augite and platea of mica follow linear directions like thi 
minerals of a foliated rock. 

Tlie felspar is granular and imperfectly prismatic, witl 
ita boundaries abridged by neighbouring priama. Carlabai 
twinning is frequent. Where elongated sections are avail 
able with some approach to a prismatic character, th( 
extinction is straight. The crjatals are pellucid and con 
tain numerous raicroliths, roda, ovoid and circular grains 
perfectly transparent, colourless, and without any definit* 
action on polarised light. Some are light green ; thest 
are augite. The inclusions, which are of large size, are i 
constant feature. 

The augite seems to be diopside, of a dirty green colour 
with an occasional diapoaition to bleach. It is in ill 
formed prisms, without perfect terminations. Ita extinc 
tion angle is about 4*^', and it often has perceptibh 



pleochroisin. Augite grains, too, are numerous, and Iar;^e 
neste or agglomerations of granular augite occur. 

The third constituent in order of frequency ia a 
yellowish-brown biotite with strong basal clea\-ages, 
ohowing in sections perpendicular thereto. Kays viltrating 
parallel to a undergo least absorption, r l}eing opaque- 
brown, and a yellowish-brown. There is a little apatite 
in stout short prisms and large irregular grains. Some 
decomposition material similar to the yellow products 
after haiiyne is present. The rock contains neither ijnartz 
nor hornblende, and is altogether an unusual one. We do 
not know of any similar occmTeuce with which it can be 
compared. It appears tn belong to the group of aplitic 
dyke rocks (Rosenbaseh), but the absence of aegirine and 
the abundance of a high-angled angite shut it out from 
the tinguaitic set. Slill, we feel tolerably certain that its 
place is in the soda-trachyte series, and among the dyke 
rocks in that series. 



H AU yne-Tr a ch yte. 

Si..gr.2-55. 
Occius near the shaft on hill at LivingtitoDe Minp, aear Lovctt. 
Mari-oaaijjirnl rhanu-tern. 
A bhiiah-grey porphyritic rock with crowded layers of 
glistening tabular sanidine felspars. The smaller jwr- 
phyritic elements are hornblende, augite, lirilliant dark 
garnets, and numerous soft white sections of haiiyne. 
This is the only rock wliieli we have found with com- 
paratively fresh or unaltered haiiyne (nosean). 

Mici •iiitmp iai Ichfi riic/n .t. 
The felepai's are clear in section. The fragments in the 
slides are generally too imperfect for reference to par- 
ticular zones. The orthoclase ia much intergrown with 
oligoclase : there are fragmentary sections of Carlsbad 
twins with albite twinning on one half, sometimes with a 
cross striation. Partial twinning frequent in orthoclase 
crystals, but sometimes very faintlj' visible. Some felspars 
seem to have been enlarged by a subsequent addition of 
material, which snrronnds the original crystals as a fringe. 
This must have taken place prior to the final consolidation 
of the rock, 

(jntiirt. — Thid is plentiful. When it occurs in such 
rocks it is usually referred to the variety of calcium-iron 
garnet known as melanite. It is in forms of the trapezo- 
hedron and dodecahedron, and sometimes zonetl. In thin 
section the colour is yellowish to reddish brown. Its 
sections are margined brown, and traversed by ii-regolar 
iron-marked fisaiires. It is quite common to find it inter- 
grown with and enclosing crystals of hornblende and 
augile, 

Hiiihjne (Xineiiii). — This mineral is abundant, and 
gives sections approximating to faces of the culie (H)0), 
dodecahedron (110), and trapezohedrou (211), Hexagonal 
sections are connnon ; no trigonal ones. Rounded grains 
very frequent, and crystals with a mutilated and coiToded 
api>eanmee. The mineral ia sometimes colourless, but 
generally characterised by a soft slate-grey tint in the 
peripheral partf, shading off towards the interioi-. The 
colour is deepest at the liorder. Dark striae aiv often seen 
proceeding from the faces inwards, sometimes in sets at 
intersecting angles. There is none of the blue tint which 
is seen in some haiiynes. The interiors are full of granular 
microlites ; nearly all are undergoing decomposition into 
natrolite or oilui- soda products represented by divergent 
scaly aggregates. Crystals of haiiyne are often enclosed 
in the large felspars, 

Nosean and haiiyne are classed together by Rosenbusch 
under the group name haiiyne. They are both silicates of 
alumina and soda, bnt in the haiiyne there is the addition 



of lime. Dana* gives the percentage composition 
two minerals as under : — 



Nosean... 317 141 20-9 — 27-3 = 

Haiiyne often lias a blue tint. Where this tint U 
and no lime separat<?s out during decomposition 
impossible to distinguish the two optically. The« 
have to be borne in mind when considering ai 
references to either of these two minerals, 

Hmnhlendf. — This is a somewhat i>ecullar varie 
has the black colour of arfvedsonite to the eye, 
deep green, sometimes nearly opaque in thin sectii 
the section is at all thick it ia opaqne. The pleochn 
strong, a = yellowish green ; fi = very dark 
sometimes opaque ; r ^ very dark green, som 
opaque. This absorption scheme r ^ fi ;»■ a agret 
that of common green hornblende, and not with i 
arfvedsonite, which is a > fi > r. But the st 
opacity suggests something out of the common. -. 
some sections the absorption vai-ies to fi > t > a, 
characterises the black alkali-iron hornblende of ■ 
phonolitic trachytes and linguaites which Brogg 
called cataphorite. It seems to us possible that thi 
blende is of a cataphoritic nature, thongh its exti 
angle is rather low for tliat sjwcies, t : (^ = 11' 
whereas in cataphorite it varies fi-om 23° to C0°, 

A bright green slightly pleochroic augite occ 
prisms and grains, r : i; = ai" or thereabouts, . 
in grains. The groundmass consists of small st 
prisma in fluxional arrangement, interspersed wit! 
grains of augite. The whole ia rather oljscured 
composition. 

Tertiary haiiyne-trachytes occur in Fi-ance (Auvt 
liaiiyne-phonolitea in Germany, Portugal, the Ci 
Colorado ; the nosean-phonolite of the Wolf Rock, 
wall, is the nearest related rock in Britain, 



IIauyne-Trachyte. 



Mnirmmiiiral chamiters. 
A soft light grey rock, easily recognised by it 
tabular orthoclase felspars lying thickly in parallel 
causing the rock to split more easily in that dii 
These felspars ai-e mostly between j' and IJ" in 
and from ^' to \' thick, and can be often chipj 
from the matrix, making good specimens for the t 
They are tabular \ 010, and the cleavage parallel 
phme is perfect. The crystals are opaque extemall 
yellow, but occasionally the interior is glassy, sa 
like. Mr. Frank Uutlcy has aptly described them I 
having a biscuit-like appearance. The miners c: 
rock " magpie." The only other pronounced macro; 
element is limonite in hexagonal and other section 
some cubic miner.il, probably garnet. The sam 
occurs at the Mount Mary Mine, where it is more 
posed, and contains much epidote, 

JlrrronfJi/ticn I rh(i rotterit. 

The orthoclase is often intergrown with a striped 
It encloses numerous hexagonal and other sect: 
haiiyne, replaced by liel>enerite(''). The rock ia 
porphyritic paeudomorphs of liebenerite(?) ag( 
after haiiyne in rectangular and rounded sections. 

Sharply defined sections of a cubic mineral deco 
to limonite are plentiful. The determination 
original mineral is difficult, as we have not much 
the forms to guide us. 



■STstemof Hineniloe;, 1898, pp. i31-2. 
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says* — "Garnets containing ferrous iron often 
rusty and disintegrated through the oxidation of 
1, and sometimes are altered more or less completely 
lite, magnetite, or hematite." In one of our sections 
^cted a crystal of melanite-garnet undergoing this 
. but we have not been able to discover any further 
es of partial change. Haiiyne also suffers a some- 
milar change, and the choice here appears to be 
11 the two minerals, haiiyne and garnet, with proba- 
stronger in favour of the latter, 
^oundmass is rather obscure, but appeal's to con- 
jrisms of straight extinction felspar. Iron ore in 
gi'ains. 

Hauyne-Trachyte. 

is another trachyte from the top of the Livingstone 
It is a grey rock, with the faint bluish tinge, which 
Port Cygnet trachytes we have found associated 
le presence of haiiyne. Groundmass compact lava- 
rith numerous porphyritic crystals of dull white 
ase i" to Y ill length. These crystals are tabular in 
The other visible porphyritic constituent is the 
te to which we have alluded al)ove as being probably 
morphous after melanite-garnet. This is in hex- 
and other familiar sections of the isometric system. 

Minera I coNstiiuen />'. 
3clase : secondary limonite, muscovite, iron oxide. 

Microscopical cJuircwtcrs, 

large oi*thoclase crystals are turbid, and enclose 
nal sections of nosean, now replaced by micaceous 
ites in confused tlakep, polarising in the vivid 
. of the second order. These remind one of the 
ary muscovite (liebenerite) in liebenerite-porphyrj\ 
d with them is a mineral giving soft gi'ey inter- 
? tints, and this may be natrolite. The same aggre- 
ire frequent throughout the rock, filling up the 
rs of the porphyritic haiiyne (nosean) crystals which 
reserved their characteristic contours. The ground- 
; much decomposed, but seems to consist essentially 
11 sanidines. Numerous black needles obscured l^y 
may represent acmite or aegirine. 

Aegirine-Trachyte. 

Sp.gr. 2-61. 

e are two or three varieties of trachyte, with needles 
soda-pyroxene aegirine entering largely into the 
ution of the groundmass. The most striking of 
5 a greenish rock, markedly porphyritic and fissile 
w)n of pai'allel layers of tabular sanidine crystals, 
Dn the beach at Port Cygnet south of the Regattji 
L The only other porphyritic mineral is augite. 
ites of sanidine lie preponderatingly in one direction 
rs, giving rise to divisional planes, along which the 
eaves more easily than in a direction perpendicular 

Mieroscopica I characters, 

isions of minute needles of augite (or aegirine) are 
itly arranged in zonal form round the periphery of 
idines, and the margins of the large felspars often 
nperceptibly into the groundmass, the magma of 
has apparently corroded them. A crop of microlites 
1 along these imperfect edges. The sanidines are 
nd enclose crystals and fragments of augite, besides 
able microlites and glass inclusions. 
ite. — Sections in the zone of 001 and 100 ai"e 
•n, 

colour of these porphyritic pyroxenes is a rather 
reen ; they are distinctly pleochroic. The extinc- 
gles are very variable, and the character of extinc- 
undnlose, probably in consequence of mixtures of 

♦ System of Mineralogy, 1898, p. 446. 



normal and soda pyroxene. The extinction of the centi*al 
portion of a crystal will be 38°, while that of the margin 
will be straight or nearly so. Sometimes a crystal is found 
extinguishing at alK)ut 5° or 0° in one direction, with a 
pale yellowish fringe extinguishing at the same angle in 
the opposite direction. Inserting the quartz wedge with 
its axis of least elasticity cavering the elasticity axis of 
the pyroxene nearest to the vertical crystallographic axis 
of the latter, we notice that the colour falls till it is 
replaced by darkness. In petrographical language, com- 
pensation has set in. By this we know that the axis of 
elasticity in the two crystals (the quartz and the augite) 
are dissimilar. As the direction in question is that of 
least elasticity in the quartz, it follows that it is that of 
greatest elasticity in the pyroxene. This is an important 
optical test for distinguishing soda pyroxene from normal 
augite. The groundmass is a remarkable feature of the 
rock. Small laths of sanidine, often with fluxional 
arrangement, form a gi*ound-work, with which are 
entangled pale gi*een rods and needles of the soda- 
pyroxene aegirine. These are slightly pleochroic, and 
might be mistaken for augite, but that they uniformly 
extinguish nearly i)arallel to their long axis, which direc- 
tion of extinction the quartz wedge shows to be that of 
the a axis of optical elasticity. The rods are eometimes 
acicular at one or both extremities, sometimes curved. 
They occasionally attach themselves end on like a fringe 
to the bordera of crystals of augite. They call to mind 
the aegirine needles in the aegirine- (formerly called 
acmite-) trachyte of the Kiihlsbrunnen in the Sieben- 
gebirge. 

In one of our slides is an equilateral hexagonal section 
of a small water clear mineral in tlu) groundmass, greatly 
resembling a section of nepheline ; but it is not ]>erfectly 
isotropic between crossed nicols, and we have failed to 
obtain a dark cross in convergent polarised light. It has 
peripheral and central inclusions of colourless to pale 
green pyroxenic microlites. It has no border such as is 
common in noseans. If it is nepheline, it would remove 
our rock from ihe trachyte to the phonolites ; for the 
present we must leave the determination doubtful. In 
the groundmass there is a good deal of isotropic zeolitic 
matter, apparently of the nature of analcime. 

Another variety of the same rock is found on Mount 
Mary, just above the mine. There it is a compact green 
rock, often laminated, strongly resembling a metamorphic 
rock. A few isolated scattered crystals of sanidine occur 
in it, together with an occasional small black garnet. 
Under the microscope we see that the green colour is due 
to the felted network of aegirine needles, and that the 
rock is essentially identical with the one just described, 
only with the porphyritic felspars reduced to a minimum. 
The garnet is the usual melanite variety, brown in thin 
section. This rock contains pyrites. 

Aegirine Trachyte. 

Sp. gr. 2-61. 
Occurs on Mount Mary, just above the mine. 

Mineral constituents, 

Sanidine, augite, melanite, titanite, aegirine, biotite, 
apatite. 

Macroscopica I cliaracters. 

A compact greenish grey rock, with large isolated glis- 
tening tabular crystals of sanidine. Numerous small 
black garnets embedded in the rock, and dark augite 
prisms visible under hand-lens. 

Mieroscopica I cha racters. 

The large sanidine crystals are clear and fresh-looking. 
Dodecahedral sections of brown-zoned garnet in simple 
and compound forms enclose prisms of augite. These 
large garnets are a feature in the rock slice. Green 
pleochroic augite in imperfect forms of the prism occurs 



ill nestp. The extinction angle is as liigh iis 37", and the 
mineral oft«n encloses crystals of apatite, a yellowish 
green, b yellowisli, c green. Some spheneis present 
porphyritically. A little pale yellowish brown biotite is 
associated with the nesta of augite crystals. It can be 
picked out in. the elide by it-s strong pleochroisni — 8 yel- 
lowish lirown. c opaque. 

The groundmass consists of small lath-shaped sections 
of sanidine with fluxional arrangement and pale gi-een 
pleochroic rods of aegirine extinguishing parallel to their 
length. Granules and small crystals of sphene are plen- 
tiful. There is some isotropic material of a. zeolitic 
nature. 

Melantte-Trachyte. 

Stones of this rock were found at the back of Widow 
deary's cottage on the load to Cradoc, about 2 miles N.W. 
of Lovett, at the foot of the green conical hill which rises 
there from the road. The hill eximses permo-carbon- 
iferous mudstones a few hundred feet up, with abundant 
marine fossils. This is the most northerly extension of 
the trachyte which wo examined, but we could not find it 

Mdfi-OHCujilml chnriictcrx. 

Light brown in colour, granular in texture, studded 

with brilliant black crystals of melanilc-gamet. This 

mineral is such a constant and abundant accessory that the 

rock may well be called a melanite-trachyte. 

Mineifil constitiumU. 
Orlhoclaso, perthite, melanijte, augite, apatite, biotite, 
sphene, analcime, chlorite, limonite (manganese r'). 

AIin-oscoj>kal characters. 
The most frequent porphyritic clement is melanite- 
gamet, light and yellowish-bi-own, in thin section, in the 
usual forms, and strongly zoned in successive layers. Tlie 
garnet crystals are habitually intergrown with, and enclose 
augite. The next most impoi-tant phenocrysts are those of 
a green pleochroic augite, with an extinction angle not 
exceeding 'iS^. a light green, c deep green, often encloses 
ajNitite. There are occasional large porphyritic crystals o£ 
fresh orthoclase and perthite, with zonal tendencies. The 
holoerystalline groundmass comprises orthoclase laths and 
allotriomorphic felspar : sphene in crystals and grains ; 
some normal bioiite ; chlorite in scales as a pseudomorph; 
a little analcime and limonite, with purplish iron oxide 
(manganiferous ?). 

Trachyte. 
Sp. gr. 2-7. 
On Lf mingtOD Road, opposite H&rtin's oottage. 
MacroHC4)jiical characters. 
A bold exiwsure on the west bank of the road of a 
peai-I-grey granitoid rock resembling a fine-grained syenite, 
but esseutially trachytic in nature. The groundmass is of 
even granular texture, with a few larger crystals of glassy 
felspar, with Oil) faces and idiomorphic outlines. Felspar 
makes up the bulk of the rock ; prisms of hornblende 
numerous ; augite is present also, but cannot be distin- 
guished niacmscopically from the hornblende. The rock 
weathers little, but, when affected, the felspars become 
yellow and opa<iHe. 

' Mineral ciinntitucnfs. 
Sanidine, olignclase (albite ?), hornblende, augite, sphene, 
apatite, zircon, ma^'netite, quart;:. 

Mi'-ri)sci)2tical rharactera. 
Those of a typie.il trachyte, somewhat near andesite, the 
main feature l)eing tabular phenocrysts of zoned felspar in 
a granular felspalhic groundmass. The hornblende pheno- 
crysts are numerous enough to be considered as essential 



constituents. The aagitc recedes in quantity to : 
ceasory value. It is difficult to locate this rock i 
special position in the trachyte group. The for 
felspar are similar to thoae prerailing in andesitic trat 
and there is a good deal of oligoclase ; but there 
development of glass, and the rock is not lava-1! 
appearance. 

FelHjmrn. — Isometric forms prevail. Carl8l)ad 
with (110 faces are frequent, and zonal struct! 
characteristically develop*Mi. In no other rock it 
mania have we seen the concentric zonal markii 
beautifully exhibited. Striped felspar is prese 
quantity, its extinction angles being those of oligt 
andesine. We have not been able to measure an 
high enough for albite on an 010 section, but a «t 
felspar, intergrown with a crystal of sanidine, ga 
angle of 20°, and this may be albite. The felsjia 
uncommonly free from inclusions of the other minei 
the rock. 

UornblPtule. — Next to felspar, this is the most pron 
constituent in dark green columnar forms. The 
green color is often so deep as to make the mineral o] 
and occasions difficulty in reading off the extinction 
The absorption scheme is t £ t -* 0, and the pleoct 
a yellowish-green, tl very dark green, r «Iark 
sometimes opague. The extinction angle is uuu 
high, the values which we obtained being 20°, 21°, 2.' 
28°, 30°, ;U° 32°. These agree very well with Pro 
Brtigger's cataphoritic hornblende, though the abso 
scale does not corresponti ; it is evidently a hornl 
with cataphoritic tendencies. 

Augite is not frequent ; it occurs mostly in forms 
prism. Extinction angle ;^8°, very pale green, non 
chroic : crystalline sphene, apatite aud zircon ore co 
accessories. The groundmass is not fiuxioual, but c 
line-granular. In it are a few rounded blebs of k 
anrrounded by a fringe of re-crystallised felspar 
containing some moving bubbles; magnetite grains 
great quantity, and no mica discernable. 

Malchite. 
Sp. gr. 2-79. 
This rock was found on Mr, Cranny's property, a 
ing Goad's farm, at Lymington. It occurs on the i 
the hill, but its geological relations were not f 
examined. Locally it is called "basalt." 

MacruHMpicid charnctfrs. 
Those of diorite, granular in texture, dark gre 
colour, owing l« the green hornblende which fom 
bulk of the rock. It is iron-stained along short in- 
cleavage planes. 

Jliticral nmstiluents. 
Hornblende, biotite, augite, plagioclase, apatite, sp 

Jdicronritp ica I cha rnrtcrs. 

Essentially dioritic. What is remarkable is the dt 
dominance of hornblende as a constituent of the 
This mineral forms irregular hypidiomorphic plates, 
reduced to a granular condition by dynamo-metamorj 
It is intergrown with biotite, which often accnmula 
nests or aggregations of Hakes. In the horul; 
c : C = about 14°. a i>ale yellowish green, b dark I 
green, c dark green. The biotite is the ordinary 
Some of the felspars are larger than the rest, and 
are hypidiomorphic, while the smaller felspars q 
pseudo-groundmass are aliotriomorphic. Many fe 
are simply twinned on the Carlsbad plan, others 
twinned. A good deal of the felspar appears to be 
dorit«. The other constituents are, apatite, sphene, q 
and pale augite in small quantities. 

The predominance of hornblende and the al 
morphic felspars may be looked upon as ezceptioi; 



pure and simple. Our rock is certainly dioritic, 
structure is rather uplitic than plutonic, conse- 

■ belon^ng to the dyke series of diorites. It ia 
lat schistose in thin nection, tliough not so macro- 
liy. It seems allied to the plagioclase hornblende 
described by Osann fi'om the Odenwald, and called 

uialchite. Of our slides of the malchitic rocks — 
luciite, and malchite — luciitc most resembles om'S, 

do not grasp the essential distinctions intended to 
'es6e<l by these divisions. The quartz in our variety 
nt in very small (luantity. 
not easy to understand the occurrence of a dioritic 

this plexus of trachytes ; and, in view of the fact 
rofessor Roaenbusch in his recent "Elements of 
'gy " (p. 13.')) has stated that diorites not only have 
mical or mineralogical relationship with the alkali 
s, but have never been found integrally associated 
lem, we would reserve the present peculiar rock 

■ additional examination which it merits and 



DISTRICT OF LITTLE OYSTfIR COVE. 
iALi Syenite, with accessory Elaeolite. 

is represented by a piece of rock fiom Mr, Innes's 
:y, a mile l)ack from Oyster Cove. We have not 
l>le to examine the occurrence in situ, and fi-om the 
[uantity of material at our disposal we can only 
general account of the characters of the rock. 
■oscopically it is a very light -co loured stone, 
ring easily, and resembling a coarse trachyle rather 
syenite. It may be comiiared with those elacolitic 
■s which have a tendency to trachytic structure. 
?r the microscope this jiseudo-trachytic appearance 

itself by the larger felspai-s (sometimes idi fl- 
ic) being cemented or surrounded by a holocrys- 

groundmass of smaller hypidiomorphic and allo- 
rphic felspai-s. Thei-e is, however, great variation in 
? of the latter. There is a remarkable absence of 
■d constituents, A flake or two of biotite is the 
ferro-magnesian mineral which we can detect, 
?, zircon, and apatite are accessories. 
oclase felspar prepondei-ates. It is fresh and often 

Oligoclase is freely intergrown with it. Some of 
■eaky, like the orthoclase of the Norwegian elaeolite 
s, and has an undulose extinction. There is 
■esidual felspar (albife) in its clearness i-eaembling 

le rock are certain irregular and imperfect fonns of 
e, a few basal sections being isotropic. This deter- 
m was confirmed by digesting the rock in HCl and 
ng a fair quantity of gelatinous silica. 
e is not sufBcient of the felspathoid to constitute 
ck a true elaeolite syenite, besides which the 
ne and hornblende so abundant in elaeolite syenites 
■re conspicuously absent. It is rather one of 
ilkali syenites which occasionallj' can-y subordinate 

Trachyte. 
lave examine<l three varieties of trachyte rock fi-om 
Oyster Cover They all appear to belong to the 
3 complex, which embraces both the Port Cygnet 
Btei Cove Districts, They carry identical minerals, 
tanidiue and oligoclase, cataphoritic hornblendes, 
lugite, sphene, zircon, aud apatite ; and, from gar- 
ous gold-beai'ing sand found in the neighbourhood, 
»w that melanito-garnet is also an ingregient. From 
w specimens which we have seen, it is likely 
1 in the Port Cygnet series, these also are rich in 
•s. 

he whole they exhibit a tendency to vary in the 
>n of the andesites, the dominant porphyritic felspar 
plagioclastic, and an increase of iron ore in 'the 
mass showing itself. The small felspars of the 



groundmass are often minutely granular or allotriomorphic, 
but where prismatic they show straight extinction, which 
may mean sanidine or oligoctatK'. The porphyritic felspars 
are large and scattered ; zonal structure common. A large 
orthoclase crystal, giving a section parallel to the clino- 
pinacoid, showed a characteristic extinction angle of 22°. 
The hornblende is green, iKisal sections brovtmish green ; 
extinction angle about 14", and the absorption that of 
cataphoritic hornblende, b > t > a. 



The preceding form a complete sei'ies of a unique set of 
rocks so far as Tasmania is concerned. To the geologist 
they are im])ort3nt as lieing the youngest matrix of gold 
in the colony. The trachytes appear to have shed the 
gold which luts Iwen won on the alluvial field at Lyming- 
ton and found in the gullies on Mt. Mary. They are in 
places veined with quartz, but it is not at all clear that the 
quartz itself is auriferous, and tht^ veins have not the 
characteristics of true fissures. We have seen some sand 
collected fi-om a ci-eek al>out a mile back from Little 
Oyster Cove towards Port Cygnet, which contains flaky 
gold, more or less waterworn, with numerous melanite 
garnets, zircons, and small crystals of sphene. It is a 
sand which is evidently the detritus of the garnetiferous 
trachytes, and the occurrence in it of gold associated with 
the minerals just named supports the idea that the 
trachytes are the source of the gold throughout the whole 
province. There is nothing intrinsically inconsistent in 
the occurrence of gold in the quartz veins of trachytes. 
It is found in various parts of the world in much younger 
trachytes and andesites than these, though the gold- 
Iwaring reef-i in the rest of Tasmania are of older date 
and traverse Silurian slates and sandstones. But, so far as 
we can see at iiresent, there is no tmstworthy evi<lence to 
show that the Port Cygnet quartz veins are aurifei-ous, 
while, on the other hand, there is some reason for believing 
the ti-achytes themselves to contain sparingly disseminated 
gold, especially where they ai-e silicified and hrecciated. 
The miners are jiursuing the right course in selecting 
these tuffaceons and siliceous zones for exploration. 
Unfortunately th& mining work which is I>eing carried on 
has not so far proved the existence of the precious metal 
in the matrix in anything like payable quantities. 
Whether the gold has been concentrated anywhei-e to a 
greater extent than in the parts hitherto exploited, remains 
for future search to decide. The pyrite in these rocks lia.i 
BO far proved non -auriferous. 

CONCLUSIOS. 
We have aljstained from referring to several additional 
minoi' varieties of trachytic rock which we have collected, 
and which differ slightly from the foregoing, l)ul their 
minute description in this connection would serve no 
practical purpose, and we doubt not the discovery of 
further types will reward the diligent collector. The 
results of our enquiry may be conveniently summarised 
as follows : — 

1. All round the arm of the Huon, known as Port 
Cygnet, there is an extensive development of porphyritic 
rocks, which ai'e phonolitic or soda-trachytes containing 
hatiyne, aegiriue, analcime, and cataphoritic hornblende. 
Some of these furnish the flnest examples of orthoclase 
felspar crjstals to be found in the island. 

2. The trachytic area extends to Little Oyster Cove on 
the N.E., to the N. of Lovett as far as Sugar Loaf Hill, to 
the S. of Lovett as far as Lymington and the Huon, but 
requires further exploration beyond these limits. 

3. The trachytes aie lava sheets contemporaneous with 
Permo-Carboniferous sandstones and mudstones. 

4. Associated with these trachytic lavas and their tuffs 
are allied plutonic and dyke rocks, also of a sodic nature ; 
viz., alkali-syenite (containing elaeolite) and haiiyne- 
aplite. 



5. Tlieiv is an interesting development of melanite- 
parnet in the trachytes and syenite. This garnet seems to 
nm through the whole series, and is a constituent of the 
auriferous simds of the district. 

(>. The dark green rock of the locality described in the 
older literature as " metamorphic," and looking such to the 
naked eye, is shown by the microscope to be a;girine- 
trachyte, full of minute acicular crystals of the gi*een soda 
pyroxene ffigirine. 

7, Gold has been found at Lovett, Lymington, and Little 
Oyster Cove, mostly alluvial, a minute quantity in situ. 
It is highlj' probable that the alluvial gold has l)een 
derived from the trachyte, disseminated therein in small 
quantities. The few quartz veins in the trachyte do not 
seem to have collected this gold to any special extent, 
though what gold has been found in the matrix has 
occurred in their neighbourhood. The quartz is so closely 
associated with, and banded with, trachyte that the assay 
results are inconclusive. Appearances are against these 
quartz veins being true lodes. 

8. This highly interesting, though small, peculiar petro- 
graphical province is a purely local one, confined, so far as 
we know, to this part of Tasmania. Its unexpected dis- 
covery may be placed to the credit of the young and 
expanding science of microscopical petrology.* 



* Since writing the above we have seen Prof. Rorjenbusch's new work 
on the Elements of Petrology (Elemente der Gesteinslehre, 1898), in 
which he groups the trachytes and quartzless porphyries (orthophyres) 
in one family. He says, (pp. 205-6), •' Orthophyres differ from trachytes 
only in their greater age and consequent inferior preservation, viz.. in 
the more frequent red and brown color, diminished porosity of the 
ground-mass, dull asx)ect of the felspars and extreme decomi>osition of 
the colored constituents. Fresh orthophyres cannot be distinguished 
from trachytes." Referring to the sanidine in orthophyres, he adds, 
(p. 266) : — *' In the quartzless porphyries sanidine has mostly, though 
by no means always, surrendered its glassy habit, and possesses the 
habit and often the red color of orthoclase." 



EXPLANATION OF PLATES. 

Fig. 1.— Section of trachyte showing zoned crystal of or 
Mount Mary, S.W. Lovett. x nicols. x 16. 

Fio. 2. — Section of melanite-trachyte with zoned cr 
melanite-gamet. Cleary*.*? Hill, N.W. of Lovet 
light. X 16. 

Fig. 3. — Section of haiiytne-unlite or haiiyne-trachyte dy 
with large Carlsbad twins of sanidine carrying 
crystals of haUyne. Groundmass ^ crystals 
augite and haUyne with allotriomorphie ortlioc 
spar. From Port Cygnet, x nicols. x 16. 

Fig. 4.— Section of trachyte from back road, two miles 
Lymin|;ton. Porphyritic crystals ^ sanidine i 
bad twins and zoned, plagioclasc, green hornble 
augite. x nicols. x 16. 

Fig. 5. — Section of haiiyne-trachyte from Livingstone Hi 
of Lovett, showing large porphyritic sanidint 
dark hexagon on the left represents melanite 
the smaller crystal below it is green augite. Si 
ing these two crystals are small forms of 
X nicols. X 16. 

Fig. 6. — StKStion of green aegirine-trachyte from l)eac! 
Lovett. Porphyritic sanidine and augite. Groi 
= rods of jmle green aetririne and prisms of 
with fluxion structure. Plain light, x 16. 

Figs. 7 and 8. — Megascopic photographs of dull tabulai 
clase (decomposed sanidine) crystals in haiiy ne- 
on Livingsfone Flill, N.E. of Lovett Natural si 
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NOTE ON HUMERI OF TASMANIAN LABYRINTHODONTS. 

BY W. H. TWELVETREES, F.G.S., AND W. F. PETTERD, C.M.Z.S. 



Last yeai* we received from Dr. Hy. Woodward, Keeper 
o( the Geological Collections in the British Museum 
■(South Kensington) the replica of a cast in the British 
Mnseum Collection which had been obtained from Dr. 
Joseph Milligan, formerly of Hobart, and was labelled by 
Professor Owen " Humerus of labyrinthodont reptile from 
sandstone, probably carboniferous, Tasmania." Soon 
after informing Mr. Alex. Morton, Curator of the Tas- 
mania Museum, of this circumstance, that gentleman 
brought to our notice and placed in our hands for examin- 
ation a fossil bone (in two pieces), found in the sandstone 
quarry, near Government House, in the Domain, Hobart, 
and presented to the Museum, in 185(), by Mr. Kay, 
Director of Public Works. This bone, unnoticed for over 
forty years, is labelled " Humerus of a labyrinthodont 
reptile .... has been examined l)y Professor Owen," 
and on the reverse is written by one of the authorities at 
the British Museum, " Try Eosaurus of Marsh." Both the 
British and Tasmanian Museum specimens ai'e left humeri, 
and unquestionably belong to the same genus, if not the 
same species. 

Geological jwsition . 

The precise age of the sandstone beds in the Domain, 
at Hol)art, is not yet beyond question, Imt the evidence 
available points to it being either Upper Permian or Lower 
Tria*:. The Cascade, Knocklofty, and other sandstones of 
presumably the same geological horizon have yielded 
Vert«brai'ia Austral is and fish remains referred by Mr. K. 
M. Johnston and Mr. Alex. Morton to the genus " Acro- 
lepis."* According to these authors, similar sandstones in 
this part of Tasmania succeed the Upper Permo-Car- 
l)oniferou8 marine strata with apparent c()nformal)ility, 
and are classed by Mr. Johnston in his latest tabular 
scheme of Tasmanian formations as the lower sandstone 
series of the Trias.t They are correlated by him api)roxi- 
mately with the Hawkesbury beds and Narrabeen series of 
Xew South Wales, and the Burrum coal fields or Mr. R. 
L. Jack's Lower Trias- Jura of Queensland. We find a 
•difficulty in naming more distant equivalent** of these 
sandstones. The few fossils found in them and named 
<ibove are consistent with an Upper Permian age. Acrolepis 
ifi a well-known Upper Carboniferous and Permian fish ; 
but, so far, we must confess the materials do not exist for 
placing the beds w ith any degi'ee of confidence on any 
distinct horizon in the Gondwana system of India or the 
Karoo strata of South Africa, though they evidently 
belonged to the ancient Gondwana land represented by 
those systems. In a letter received this year from Pro- 
fessor Amalitzky, he refei*s to his recent discovery of 
Pareiosaurus, Glossopteris with its rhizome vertebraria, 
Taeniopteris, &c. in the Upper Permian of the North 
D'wina, Russia ; and^ we are not yet convinced that an 
Upper Permian age for the Hobai*t sandstones is definitely 
excluded. Be this as it may, the Upper Permian and 
Triassic stratified rocks all over the world — in England, 
Germany, Russia, United States, South Africa, and India — 
iire known to include remains of labyrinthodont amphibia 
as well as the higher reptiles. Investigators are still 
^ngSLged in working out the correlation of these widely- 
separated sedimentary formations, the exact horizon of 
which is not yet altogether settled. There is hardly any 
Uoubt that these sandstones, so similar in all the countries 

• Trans. Eoy. Soc., Tasmania, 1889, p. 102 ; 1890, p. 152. 
t Historical Sketch of the G^logical Relations of Australia and 
Tasmania : Trans. Aostr. Inst. Min. Engineers, 1895. 



just mentioned, were laid down in fresh water, possibly ii 
lakes, though we think more probably they l>elonged t< 
large river systems. 

Description, 

The British Museum bone is GO mm. long, the Hobar 
one, 62 mm.: the breadth of the distal end in both speci 
mens is 23 mm.: of the proximal end or head, 20 mm 
The deltoid crest is developed into a strong bony process 
which is prolonged as a ridge distad down the narrowes 
l)art of the shaft, where it subsides. The anconal depres 
sion at the distal end is sub-deltoidal, being a well-defined 
shallow, trochlear groove, widening distad, and separating 
the extremity into the two condyles, ulnar and radial 
The ends are broader across than they are thick, and ar< 
fairly expanded, though not so much as is generally th< 
case in Anomodont and Dicynodont reptiles ; neither doei 
the bone shew the sigmoid shape of a lacertian humerus 
The articular surfaces of both ends are abraded, exposing 
uniformly cancellous structure of the osseous substance 
A transverse section of the shaft shews a loose cancelloui 
diameter all through : the cancelli are coarser towards th< 
centre, but there is no medullary cavity as in the Onomo 
dontia, Dinosauria, and other extinct reptilia, nor is then 
any differentiation into peripheral l)ony wall and spongj 
cancellated centre, as in some Permian reptiles. It is true 
Prof. Owen refers to a femur of Rhombopholis scutulatui 
as being hollow,* but it is not certain that Rhombopholit 
was labyrinthodont.! Indeed, very few limb bones oi 
labyrinthodont amphibia have l)een determined : a glanct 
at the annexed list shews that the species and genera ol 
the order have been always founded on vertebrae, jaws and 
other parts of the skull. Hence, in discoveries of isolated 
bones as those under review, caution is needed in drawing 
conclusions. 

Under the microscope the larger cancelli are seen to bt 
filled with opaque earthy material. They are sigmoid, ellip- 
tical, branched and otherwise irregular in shape, and often 
contain grains of quartz derived from the sandstone and 
confirming the authenticity of the specimen. The osseous 
substance surrounding the cancelli is sprinkled with 
ellipsoidal and fusiform cells only faintly and occasionally 
discernible in the slide. These are, doubtless, lH)nc 
lacunae, masked by the balsam of the mount. 

The only conclusion which can be legitimately drawn 
from the form and structure of these humeri seems to l>€ 
that they belonged to amphibian vertebrates. Although 
any more definite reference is impossible at present, it, 
nevertheless, appears to us desirable to place these remains 
on record, and thus render them available for comparison 
with future discoveries. 

* Owen. Palajontolog^y, 1861, p. 215. 

t On the remains of I^byrinthodonts from the t*ancUtone of Warwick 
L. MiaU. 2 J. Geol. Soc. 1874, p. 433. 



EXPLAxNATION OF PLATE. 

Fig. 1. -Humerus of labyrinthodont amphibian from Lower 
Mesozoic sandstone, Tasmania. British Museum cast. 
Anconal (back) asjiect. Nat. size. 

Ditto, ditto. Thenal (front) aspect. Ditto. 

Humerus from Domain sandstone quarry. Hobart : 
Lower Mesozoic. Thenal (front) aspect. Nat. size. 

Fio. 4.— Microscopical section of shafl of humerus, Nos. 2 and ^ 
showing cancellous structure of bone, x 10. 



Fig. 2. 
Fig. 3. 



XXVlll 

More or less well-known Labyrinthodont Genera and Species, exclusive of the Salamandroid 
and Serpentine Forms of the Sub-Orders Microsauria, Aistopoda, and Branchiosauria. 



Genera. 



Locality. 



Eosaunis acadianus (Marsh) 

Anthraoosaurus Russelli (Huxley) 

Loxomma 

Loxomma Allmani (Huxley) 

Pholiderpeton 
Pteroplax 

Macromerium scoticum (Lydekker) 

Baphetes planiceps (Owen) 

Ichthyerpetum 

Dendrerpetum V 

Pholidogaster 

Raniccps (Wymaii) ? 

Actinodon latirostris (Jordan sp.) 

Archegosaurus Decheni (Goldfuss) 

Euchirosaurus Rochei (Gaudry) 

Nyrania 

Loxomma sp. (Fritsch) 

Macromerium Schwarzenbergi (Fritsch) 

Ditto bicolor (Ditto) 
Labyrinthodon Bucklandi (Lloyd) 
Cochleosaurus (Fritsch) 
Chelyosaurus (Ditto) 
Gaudrya (Ditto) 
Sparagmites (Ditto) 
Micropholis Stowii (Huxley) 
Dasyceps Bucklandi 
Platyops Rickardi (Twelvetrees) 
Brachyops laticeps (Owen) 
Gondwanosaurus bijoriensis (Lydekker) 
Ervops megacephalus (Cope) 
Tnmerorachis 
Eryops Oweni (Lydekker) 
Bothriceps Huxleyi 
Bothriceps australis (Huxley) 
Mastodonsaurus (v. Meyer) 

Capitosaurus robustus (v. Meyer) 
Trematosaurus Braunii (v. Mever) 
Labyrinthotlon leptognathus (Owen) 

Ditto puchygnath'is (Owen) 

Dladetognathus varvicensis (Miall) 
Capitosaurus arenaceus (Miinster) 
Metoposaurus diagnosticus (v. Meyer) 
Odontosaurus Voltzii (v. Meyer) 



Platyceps Wilkinsonii (Stephens) 

Gonio^lyptus longirostris 

Ditto Huxleyi 
Glyptognathus fragilis 
Pachy^onia incurvata 
Rhytidosteus capensis (Owen) 
Petrophryne granulata (T)wen) 
Rhinosaurus Jasikovii (Fischer) 
Pachygonia incurvata 



1 

$ 



Coal Measures, Nova Scotia 
Ditto, Lanarksliire 

Gilmerton, near Edinburgli 

Shropshire and Northumber- 
land 

Gilmerton, near Edinburgh 

Coal Measures, Northumber- 
Jand 

Gilmerton, near Edinburgh 

Picton Coal, Nova Scotia 

Jar row Colliery, Kilkenny 

Coal Measures^ Nova Scotia 

Edinburgh 

Cannel Coal, Ohio, U.S. 

Saarbriick 
Ditto 

France 

Bohemia 

Rothliegcudes of Bohemia 

Bohemia 
Ditto 

Sandstone, near Kenilworth 

Gas Coal, Bohemia 

Beaufort Beds, Karoo, S.Africa 
Warwickshire 

Kargalinsk Sandstone, Russia 
Mangli, Upper Damudas, India 
Bijori, ditto 
Texas 
Texas 

Karoo, South Africa 
Karco, South Africa 
Australia 

Keuper sandstone, Wiirtem- 
bert' 
Ditto, Stuttgart 
Bunter sai.dstone, Bernbourg 
Keui>er sandstone, Warwick 

Ditto 

Ditto 
Bunter sandstone, Germany 
Near Stuttgart 
Bunter sandstone, Soultz-les- 

Bains 
Hawkesbury beds, Gosford, 

N.S.W. 



Punchets of India 

Beersheba, Orange Free State 
Cape of Good Hoi)o 
Simbirsk, Russia 
Maleri of India 



Horizon. 



Carboniferous 
Ditto 
Ditto 
Ditto 

Ditto 
Ditto 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Permian 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

Ditto 

Ditto 

Ditto ? 

Ditto 

Ditto ? 

Ditto ? 
Reputed Permian 

Ditto 
Permian or 1 rias 
Trias ? 
Unknown 
Trias 

Ditto 
Ditto 
Ditto 

Ditto 

Ditto 
Ditto 
Ditto 
Ditto 

Ditto 



Ditto 

Ditto ? 

Ditto ? 
Jura? 
Oolite ? 



Founded on 



2 vertebral centra. 
Skull, ribs, and vertebra. 

Skull, vertebrae, ribs, 
humerus. 

Skulls. 

Jaw. 

Part of skull. 



Skull, vertebrae, fore-limbs. 

Skull. 

Skull. 

Vertebrae. 

Jaw. 
Jaw. 

Skull. 



Part of skull. 

Skeleton. 
Jaw. 

Jaw. 
Skull. 

Ditto. 
Skull and vertebrae. 



Skull. 

Vertebrae, sternum, and }mrt 

of skull. 
Skulls, humerus, femur, 

ilium, phalanges. 
Jaws. 

Skull. 
Jaw. 

Skeleton. 



Part of skull. 

Skull. 

Skull. 
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LABYRINTHODONT HUMERI. 



ON THE FELSITES AND ASSOCIATED ROCKS OF MOUNT READ AND, VICINITY. 

BY W. H. TWELVETBBES, P.G.b., AND W, F. PETTERD, C.M.Z.S. 



I 



Associated with the schists of Mount Read and district 
are some obscure igneous rocks, siliceous in nature, com- 
pact in grain, often slightly schistose, which are what the 
field geologist calls felsites or felstones. These terms, 
however convenient, need explanation, for in different 
countries they carry different meanings. In Germany the 
word felsite (or micro-felsite) is applied to the compact 
homogeneous-looking groundmass of quartz porphyries. 
These porphyries are the acid volcanics of pretertiary age. 
In England, on the other hand, felsite designates the rock, 
not its groundmass merely. If the petrographers of each 
country could throw over the historical significance of 
their terms and come to some international agreement as 
to rock nomenclature and the meaning to be attached to 
terms, much of the present deplorable confusion would 
disappear. At present the discordance is considerable. 
The following extracts serve to indicate the English 



usage : — 



4 

i 



ft 



Aids in Practical Geolo^i^y, 18Ud, p. 201. 

An Introduction to the Study of Petrology, IdOl, p. 85. 

Granites and GreenstoueM. p. 15. 

Petrology for Students, 1897, p. 100. 

British Petrography, p. 201. 

Outlinfv of Geology, 1888, p.p. 152-153. 

Text Book of Geology, 1893, p. 101. 

British Petrography, p. 296. 

Eleraente der Gesteinslehre, 1898, ]i. 239. 



Cole* — Quttrt2-tplsite=Eurite=" the fine-grainerl and coinjiact 
forms of graiut<»." ** Felsite is so ditfereiitlv used by different 
writers that its reputation as a rock name is lost." 

HatchA — Felsite=: ** the Hfid quartzo-felspatliic lavas — the devi- 
trified rhy elites and obsidians." 

Builei/.l — Felsite= *' devitrified obsidians and pitchstones. Felsites 
are not exclusively devitrified rocks ; in some cases they occur 
as dykes and then approximate to the micro-granites or grano- 
phyres." Quartz-felsite=" apophyres of deep-seated granite 
masses (Elvan group)." 

Harker.\ — Feliiites='*acid intrusives. The name 'felsite,* or, if 
coutainine evident plienocrysts of quartz, ' quartz-feJsite/ has 
been applied in this country not only to these rocks but al>o 
to many volcanic rocks (acid and intermediate) , and their usage 
lacks precision and sienificance." 

7Vfl//.i|— -Acid rocks='* Felsite, Eurite petrosilex. Tliese terms are 
practically synonymous. They have been applie<i to compact 
8tony rocks, the liiineralogical composition of which cannot be 
ascertained by examination with the naked eye or wiih a lens.'' 

Jas, Geikie.^ — Quartz-felsite=Quartz-porphyry. "In this rock 
we have a compact groundmass of felsitic matter, through 
which are scattered macroscopic or microscopic crystals or 

crystalline granuJes of quartz and orthoclase 

It seems probable that n)icro-felsitic matter is simply the result 
of devitrification of a glassy base." 

Sir A. Geihie**—Fehhe (felstone.) " Originally vitreous lavas 
like the rhyclites, but which have undergone coni]>lete devitrifi- 
cation, though frequently the perlitic, spherulitic, and flow 
structures." 

TeallAi — Acid intrusive8=:felsophjre, granophyre, micro-granite. 
Acid volcaiiic=devitrified rhyohtes, obsidians, and pitchstones. 

These samples show that, what with acid intrusives, 
acid volcanics, elvans, devitrified obsidians and rhyolites, 
granophyres, micro-granites, qnartz-felspathic lavas and 
the rest, the term has come to mean nothing more precise 
than a compact ancient acid rock. Hence some petro- 
graphers abandon its use altogether, and parcel out the 
rocks covered by it, some among the ancient rhyolites, the 
rest among micro-granites. 

A different nomenclature is adopted in Germany. This 
family is included by Rosenbusch in Lipai*ites and quartz 
porphyries. In his recent workJJ he says : — "The differ- 
ence between liparite and quartz porphyry is one of age : 
quartz i)orphyrie8 are pretertiary palaio- volcanics, liparites 
are neo-volcanic tertiary rocks, consequently young quartz 
porphyries." He defines them as effusive rocks of normal 



granitic magma, and divides them into two sections, viz., 

(a) microgranitic and granophjTic quartz porphyries, 

(b) felsophyric and vitrophyric quartz porphyries. Under 
different names we see there are still two main groups, the 
microgranitic and the rhj'olitic ; though, as they are both 
classed as effusive rocks, we cannot carry out any exact 
comparison with the English usage. 

It is accordingly necessary to explain the sense in which 
we attach names to the Tasmanian rocks. While th*^ 
particular name has a certain imi)ortance, it is equ.illy 
important for us to underatand the rocks to which it i ^ 
applied. Seeing that quartz porphyry is so widely used 
in England for compact granitic protrusions, we propose 
to confine the terms felsite and quartz felsite to devitrified 
acid lavas. The term quartz-keratophjTe is applied to the 
same rocks when containing an alkali-felspar rich in soda. 
Keratophyre, the syenitic equivalent = soda felsite : quartz 
keratophj-re = soda quartz felsite. This terminology can 
be correlated with Rosenbusch as follows : — 

Here defiiierL Rosenbusch, 

Felsite. Felsophyre felsite rock. 

Quartz felsite. felsophyric quartz porphyry. 

Keratophyre = Soda felsite. Keratophyre. 

Quartz-keratophyre= Soda- Quar(z -keratophyre. 
quartz-felsite. ' 

The groundmass of felsites is characteristically felsitic. 
What felsitic matter really is has occasioned much discus- 
sion among petrologists, and a definite result can hardly be 
said to have been yet attained. The compact groundmass 
irresolvable by the naked eye or the hand lens is often 
resolved by the microscope into an intimate aggregate 
of minute crystalline-granular quartz and felspar, giving a 
confused speckled appearance between x nicols. 

When the component individuals of the aggregate become 
more minute and indefinable, the groundmass is what Rosen- 
busch calls crypto-crystalline. This is the felsitic material. 
And, following the process of resolution still further, we 
arrive at the ultimate isotropic vitreous base. But more 
frequently further resolution discloses a minute aggregate 
of isotropic granular or flaky material which we assume to 
be a devitrification product, though this is mostly not 
susceptible of proof (miscro-felsite, Rosenbusch). From 
Vogelsang's researches it is probable that this micro-felsitic 
material is no longer a mechanical aggregate of quartz and 
felspar, but an independent silicate. (See the lucid exposi- 
tion given by Rosenbusch, Mass. Gest., p. 668.) 

Under such conditions it is not wonderful that the 
Mount Read rocks, masked by great geological age, and 
distorted and mineralogically reconstructed by intense 
dynamic metamorphism, should prove puzzling to the 
geologist. Their felsitic nature is often obscured by green 
colouration due to the free development of chlorite, which 
gives a very different appearance from that of the light 
coloured halleflinta-like aspect of so many of the more typical 
felsites. It must be premised that the rocks not only occur 
in the Zone of the West Coast argillitic and phyllitic 
schists, but have themselves been affected by the forces 
which produced the foliation of the schists. Hence they 
have a more or less banded or schistose appearance, though, 
owing to their greater hardness compared with the slates, 
they ai'e not foliated to anything like the same extent. 
The effect is often only shown by obscure banding or 
streaking, while elsewhere there is a more decided approach 
to schistosity. Sometimes a few reddish porphyritic fel- 
spars are discernible, but as a rule the rock has a streaked 
reddish and greenish flinty aspect, as if the original 
porphyritic crystals had been rolled out and their material 
diffused. The colour of different varieties, however, varies 
a good deal, ranging from yellowish white to reddish. 



Specific Gravity. 

Teall states the sp. gr. of felsites and liparites as ranging 
from 2-^ to 2-7. Our determinations of the Mount Read 
'felfiites, comprising numerous selected specimens, are : — 

2-6, 2-62, 2-63, 2'65, 268, 27, 2'74. 
The specific gravities of the Lenne-porphyries of West- 
phalia (Keratophyres and Quartz Keratophyres) given in 
O. Muggers important jjaper may be usefully compared. 

Quartz-keratophy re, 2*648, 2*654, 2*647. 
Felso-keratophyre, 2*62 (non-sohistose), 2*638, 
2*74 (hign sp. gr. due to chlorite), 2*65, 2*75. 

Also those furnished by Hosenbusch : — 

Keratopbyre, 2*611, 2*677. 
Qoartz-keratophvre, 2*709, 2*647, 2*620, 2*64 
2*634, 2*614, 2-632. 

The specific gravity of the Tasmanian felsite is consequently 
quite in accord with what has ])een observed elsewhere. 

Li trust re or JtJffNsire, 

The relations of the rocks to the argillitic metalliferous 
schists are far from being definitely established, and require 
close working out over an extended ai*ea. Owing to the 
densely timbered country and i)aucity of serious mining 
operations, this is a task of extreme difficulty. All that 
has been done hitherto has been to notice the fact of their 
occurrence here and there, especially where the country 
has been cleared a little for mining work. On the north 
side of Mount Read on the North Hercules, Barlen, and 
Consols sections, this rock is i)revalent, sometimes as a 
greenish flinty schistose or fissile felsite, and towards the 
bottom of the track going down to the Ring River valley 
in abrupt massive cliffs of a green and reddish streaked 
compact siliceous felsite. It has here the appearance of an 
intrusive mass, but this may be with equal probability the 
exposure of a thick lava mass. A common characteristic 
of metamorphosed felsites and their tuffs in schist areas is 
the indefinable nature of the boundary line separating them 
from the schists. Tliis seems to be the case in this region, 
and is a fact in support of their contemporaneity. We 
have seen the same felsite in the shaft at Mount Black 
Mine, and still further north on the Tasmanian Copper 
Company's property between Rosebery Township and the 
Pieman River. Further south, too, it occurs in the direc- 
-tion of Red Hills and Mount Darwin ; and a very coarse 
•granular chlorite-stained variety of the same senes is found 
on the White Spur between Moore's Pimple and Mount 
Read. This zone therefore extends in a X. and S. direc- 
tion for alx>ut twenty miles, while K, and W. its breadth 
'is comparatively small. The zone of felsites seems to 
mark the upturned edges of sheets of lava roughly parallel 
with the axis of the present West Coast range. These 
lavas were ])robably geologically contemporaneous with 
the argillaceous sediments now converted into schists, and 
with tliem were folded, crumpled and rolled out into the 
schistose, banded conditions in which we now find all the 
rocks of this ])elt of country. At least this interpretation 
is the one which seems to us the most feasible in the 
present state of our knowledge of this difficult piece 
of country. 

TJieir rfitttiafi^H to tJie Ore limls. 

This fact confronts us : Whenever the felsite appears in 
tunnels driven through the metal-bearing phyllites or 
schists, ore is no longer found ; the felsitic rock is barren. 
The occuri'ence of a ban<l of this felsite in an adit is 
suggestive, at the first blush, of an intrusicm ; but the 
absence of sharply-defined walls is against the idea, and it 
can be ex])lained quite satisfactorily on the supposition 
that it is an intercalated siieet. It cuta off the ore simply 
because the ore is not contained in a lode fissure, but has 
been deposited by a process of segregation, or has replaced 
the original rock by motasomatic substitution. The ore 
"bodies on Mount Read form lenticular masses in the 
argillitic schists imrallel with the plane of foliation, and 
disposed at iiTegular intervals in directions parallel to each 
•other. The deposition took place prolmbly sul^sequently to 
foliation, judging from the parallelisms with the enclosing 
iSchistCL This is seen on a small scale in some of these 



mines, where the ore follows a minute arching and 

of the schist without dislocation. These lenticular 

have been looked upon as segregations of minera 

crevices or lines of weakness in the rock. It is 

difficult to imagine cavities of the required size c 

in the rock in readiness for filling up with miner 

there is nothing improbable in supposing the partinj 

of the schists to be the first channels for the preci] 

from solutions of their metallic contents. The 

of replacement might then very well start froB 

channels and remove the country rock on eithe 

leaving ore in its place. The suggestion that the lei 

ore bodies represent old lake bottoms has not the tea 

to support it which can be adduced in favor of the 

matic hyi)Othesis. The sulphides of the Rio Tint 

in Spain which have been appealed to are mostly 

filling fissures which separate slates and intrusive 

porphyry ; and it is onlj' iron ore lying in horizont 

of miocene age with plant remains which can be r 

to a sedimentarj' origin. Those conditions are n< 

parable with the mineral zones on Mounts Black an* 

Here the ore bodies follow the dips and foliation 

of the enclosing schists w^hich on Mount Read dip < 

at a high angle with a strike from 10° to 20° W. of > 

lenticular forms of these bodies are suggestive of ] 

ment having gone on jpari pa.^su with the oi)erati 

solvent. They differ from true lodes in alwayt 

found conformable to the surrounding schist, an 

both fissure and segi'egation veins in having no ga 

matrix different from the country rock. The f 

planes have apparently served as initial channels 

minendised solutions which attacked and remo^ 

schist on each side, and left their mineral contents 

It is obvious that in such a process there wou 

beginning: the attacking solution would attain a ma 

of power and gi'adually decrciise to a minimum. Th 

would be a lens-shaped body of mineral. The (j 

presents itself, are such dei)osits as i>ernianent 

lodes ? But this is hardly the appropriate form foi 

query. It would be more proper to ask, are th 

deposits as reliable as the pitclwH or sJupttU of ore 

lodes ? We know very well that, though mineral 

lodes go down to apparently quite inaccessible de 

the earth's crust, the courses of ore which they con 

inconstant and irregular. A metalliferous zone is f 

by a barren one, or vice rfrsd. Therefore, to ins 

just comparison, we must imagine the partings 

schist to correspond with a lode fissure, and the le 

ore bodies with the ore shoots in a lode. The d 

which these foliation planes extend depends (1) u 

magnitude of the anticlinal or synclinal flexure t« 

the sedimentary rocks were subjected, and (2) u 

extent to which ihe secondary foliating agency 

them. This form of deposit has an advantage ov 

bodies, in that there has often been the oppoi*tui 

the formation of numerous ore bodies on parall 

following parallel parting planes of the schist. 

bodies come in and die out in these channels a^s ore 

do in a lode ; and there is in reality no more nor 

reason for timidity or despondency in exploitiujB 

It will be noticed that on this supposition the ore 

deposited in the beds before they were crusb 

foliated ; consequently, by simple exclusion and 

further ar^^ument, the hypothesis that the meta 

precipitated on ancient lake bottoms which ha^ 

been raised and tilted, falls to the ground as fa 

Mount Rt^ad ore bodies are concerned. To ga 

knowledge of the true nature of the slates and 

some of the unaltered slate (a dark greasy varie 

Mount Read was i>owdered and treated in the t4 

first with a cold saturated solution of citric ac 

heated, but no effervescence took place. Subsequ 

ing in IICl. g-ave the same result. The non-meta 

schist from the same locality was subjected to i 

treatment. Some of this behaved in a similar 

but another piece gave ^igns of the presence of a cj 

The microscopical test showed calcite. Slides of t 

in the tunnels of the Hercules Mine sometiu 

I abundant calcite, occasionady in a granular con 



cen np by earth movements. That minor later 
ents have occurred is evidenced by the "greasy 
gs" in the mines. These are false walls, or parting 
where the rock has been shifted by earth stress. 
the microscope the powdered schist reveals its 
ion from the slate very plainly. Both consist of 
»f alumina or aluniinium silicate, with a little quartz. 
;hist is perhaps the most common on the Hercules 
of sections on Mount Read. It is hardly a true 
hardly even phyllite, which is a lustrous slate. 
:€, or argillaceous schist, would perhaps be the most 
3i name. There are, however, other descriptions on 
Lge. There are clay slates, glossy with mica ; these 
3 phyllites. There are siliceous schists, which have 
i from the foliation of sandstones ; and quartz 
probably from quartzites ; and talc schists, as on 
piter section, which must have had a different 
brom the argillitic and quartz series. Talc schists 
>st likely to originate from pyroxenic rocks, but 
^ is known yet of the relations of the Jupiter rocks, 
ous schists occur, but not the ti'ue mica schists 
jneissose Archaean series. At Cutty Sark, near the 
I River, there is a dark, compact, granular rock, 
>tful origin, which has been involved in the move- 
ot the chain, and received an impress of schistosity. 
, all through this zone of metamorphism and folia- 

> matter what kinds of rock, they have been caught 
le process of schist format ion, their original characters 
r less obliterated, and a new stamp of rock structure 
Bed upon them. An exceptional occurrence in the 
5one is the Mount Black lode at Rosebery, which is 
ed true fissure lode containing gold, wolframite, bor- 
ismuthinite, chalcopyrite, iron and arsenical pyrite, 
ick tourmaline. The occurrence of wolframite and 
iline is noteworthy. Just south of this, at the South 

Black, is a dyke, black with tourmaline. The acid 
of this dyke and lode seems to indicate some con- 
i with the movements of the gi*anite magma in the 
!?oast area. This relationship naturally involves a 
younger age than that of the surrounding schists 
Isites. The tourmaline quartz-porphyry at South 
n Bell, the axinite at the Colebrook, and the Mount 
fluor and tourmaline rocks, probably all belong to 
i the same eruptive phase. 

schists are repositories of numerous minerals and 
hich vary in the extent of impregnation to both 
es, inasmuch as these are more commonly simply 
jnted by a few sparsely scattered minute crystals 
kes of pyrites, often of a cupriferous tendency, with 
nal patches of galena and zinc sulphide. More 
these metallic minerals are found in great quantity, 
mes wholly replacing the substance of the rocks, 
ley assume the character of a dense mass of sulphide 
enormous extent. It is such masses of mineralised 
which are operated upon by the miners in the 
ts of Mount Reid and Rosebery. The change does 
ame a general character, for often within a restricted 
ne or other of the copper, lead, zinc sulphides 
derates ; but, as a rule, zinc is present. At the 
Qian Copper and adjacent mines the ore is practi- 
hat of a zinc-copper nature ; at the Hercules the 
ad impregnation is the most pronounced ; while at 
tig River, the East Hercules, Red Hills, and others, 

> is almost zinc free ; and at the Mount Read Mine 
all degrees of admixture may be obtained. A small 
ty of associated gold and silver is very general, and 
)urable localities for decomposition, where large 

of gossan have formed, the precious metals have 
>btained in greater abundance, and have in one 
;e been worked by methods common to the alluvial 
iner. In the workings of the Hercules and South 
es mines, bunches of crystallised carbonate of man- 

of great beauty are occasionally met with, and in 
lists of the East Hercules the ores of bismuth have 
etected, while in the vicinity of Lake Dora cobalt 
Js occur ; but the ores of these metals are not by 
sans abundant, and are, as at present known, simply 
ties of interest to the mineralogist, but of no practical 
o the miner. 



The following is a list of the more important minersds 

which have been detected : — 

Arsenopyrite. Cuprite. Limor.ite. 

Ahsolite. Chalcocite. Malachite. 

Azurite. Erythrite. P.silomelane. 

Barite. Fluorite. Pyrites. 

Bomite. Galenite. Pyrolusite. 

Bismuthinite. Goethite. RhodochroBite. 

Cerussite. Gold. Siderite. 

Chalcopyrite. Hematite. Sphalerite (Blende). 

Cobaltite. Huascolite. Stibnite. 

Copper, native. Jamiesonite. Tetrahedrite. 

The Mount Read felsite does not appear to have yielded 
suflBciently to the foliating force. to provide planes along 
which solutions could travel freely, or was not so easily 
attacked by the latter ; hence it contains no ore bodies. 
This is not, however, a universal rule. At the Red Hills 
an igneous rock, probably felsite, occurs, which has been 
more strongly foliated, and, in a specimen received from 
the Government Geologist (.s<'^ Report on Lake Dora Dis- 
trict, 18i>8, p. xxi.,) we noticed a decided illustration of the 
replacement process. A few felspar crystals remained 
unaltered, but the rest of the rock had been converted into 
hematite. But at the Mount Read mines the ore is confined 
to the argillitic schists. The question arises, whether the 
proximity of the igneous rock bears any pasual relation to 
the ore in the schists — has the eruptive rock in any way 
stimulated ore deposition ? An answer in the affirmative 
would have a practical effect on mining, as the discovery 
of felsite would indicate the jn'oximity of ore. The case 
of the white melaphyre at Zeehan, which favourably affects 
the silver-lead lodes there, suggests the possibility of some- 
thing similar ruling in the case of the Mount Read felsite. 
But the two cases are not parallel. At Zeehan the lodes 
in question traverse the eruptive rock ; at Mount Read the 
ore bodies are outside it. And it is difficult to see how the 
latter would affect ore deposition in the schists, when, as 
appearances indicate, the ore was deposited subsequently 
to the foliation and metamorphism of both felsite and 
schist. It is true that ore is found never very far away 
from the felsite. A very natural way of accounting for 
this is that schists and felsite are geographically associated, 
and form together one mountain complex. 

Age of the Felsite. 

If our interpretation as set forth above be correct, the 
geological age of the schists and felsite is the same for 
both. There is no direct evidence of precise age yet avail- 
able. The schists themselves in the vicinity of Mount 
Read are argillites and phyllites, and occasionally retain 
in places less altered remnants of slate, but no fossils 
have been found in them. The most recent determinative 
work done in this direction is R. Etheridge, jun.'s descrip- 
tion of Mr. A. Montgomery's collection of 8ilurian fossils 
from the limestones of Zeehan and the Heazlewood. Mr. 
Etheridge says they " present both a lower and an upper 
Silurian facies, but with a preponderating tendency towards 
the latter." He thinks " it is not improbable that they 
represent a series of beds homotaxially equivalent to the 
lower portion of the upper Silurian." * Judging from the 
succession, the Mount Read and Mount Black schists are 
somewhat older than the Zeehan series, and are probably 
not younger than the lower Silurian. But great caution is 
necessary here, as the evidence is of a negative character. 
The test of superposition is unreliable, as the persistent 
easterly dip of the strata on the west slope of Meant Bead 
points to overfoiding on a large scale, which has prodnoed 
an inverted succession of the beds. In any case, the felsite 
is much older than any of our known granite rocks. 

Determination of tJie Felsite. 

Anticipating for a moment the results of our micro- 
scopical examination, we may say that the predominance 
of plagioclastic porphyritic felspars led us to suspect that 
the rock belonged to the sub-group of soda felsites or 
keratopliyres (in their altered sheared form often called 
porphyroids). To avoid all chance of error, we sent eamj^es 
of the rock to Professor Rosenbus ch, who very kindly 

* Deeoription of a ismall collection of Taemanian fonfla.— R. Bfeiie- 
ridge, jnn 



, favoured us with hia opinion, aa follows : — " Undoubtedly 
we have bere strongly dynamically altered forms of the 
acid eruptive rocks. The typical porphyritic structore, 
the nature of the phenocrystB, the still recognisable fiutdal 
stmctnre, the nearly entire absence of darlc conBtitiients, 
the occasional spherutitic foi-ms still recognisable in their 
replacement prodncte (qnartz, albite), all point with cer- 
tainty to members of the quartz porphyry family, and, 
witJi great probability, not to quartz porphyry in the 
narrower sense, but to qnartz keratopbyre and keratophyre. 
.... The rocks greatly resemble onr German occurrences 
in Westphalia, ttie Fichtelgebirge and Thiiringen, and 
especially the occurrences in Wales. These are the forms 
which in Germany wer^ originally called porphyroids and 
flaserporphyriee." 

Microscojfical duiracturs tif the FkUUp, 
Ab the aspect of the rocks differs in the field in different 
parts of the same mass, so their microscopical structure 
varies to an equal extent. Sometimes they are typically 
porphyritic, though the crystals are never verj' large ; or 
the porphyritic crystals are set so closely t^tgetber as to 
resemble somewhat a plutonic rock-like granite ; or they 
are broken and mutilated, giving a fragmentary appear- 
ance to tbe rock, Tbe mineral conntitulion, too, varies. 
There is a aet in which quartz phenocryats accompany 
those of felspars, and another series from which they are 
absent. Nevertheless, despite all these variations, the 
observer recognises that he is looking at one and the same 
group, the acid and the sub-acid eruptives. 

The mineral constituents of one or other of tbe members 
of the group may be classed as under : — 

BeseatiaL Acceseory. Seooadar?, 

Orthoclase. Magnetite. AlbitP. 

outlaw? Chlorite. 

Alltite. Epidote. 

Quartx. Sericite. 

Calcite. 
Limonitc. 
Sphenn. 
Zoi«te. 
The changes are all rung on these minerals, the secon- 
dary ones replacing or obscuring tbe essential constituents 
in varying degrees. 

In addition to ortboclase, a felspar of the albite or 
oligoclase-albite series appears as a porphyritic constituent, 
and is sometimes very abnndant, becoming the prevailing 
felspar. This shows us that these are not the ordinary 
orthoclastic f el sites. 

The material upon which we have founded these pre- 
liminary microscopical studies comprises an extensive 
series of rocks collected from Mount Read, on the sections 
owned by the South Hercules, North Hercules, Kast Her- 
cnles, Crown Hercolea, and King River Companies, from 
Tipperary Creek on the west side of Mount Read, from the 
White Spur between Dundas and Mount Hamilton, from t-he 
Tyndal Track and Creek south of Mount Read, from the Red 
Hills east of Mount Read, froiu Mount Black and the Tas- 
manian Copper Company's projierty north of Rosebery, &c. 
The following micro, details will be of interest to 
students : — 

We note that in the porphyritic types on the North 
Hercules section the felspars have a habit of collecting in 
nests, and there is a good deal of water-clear secondary 
felspar surrounding the iiheuocrysta. The phenocrysts 
float in a matrix of this secondarj' felspar, with which 
calcite is sometimes associated. Carlsbad twins may be 
often seen bent by dynamical sti-ess, and strongly seriti- 
dsed. In the more granitic or crystalline forms, on this 
property, there is abundant quartz, which often has a 
fragmentary aspect, being in all Morts of irregular shapes. 
Hexahedral forms are rare. Some of tbe grains are 
embayed ; others are stretched, cracked, or broken. Strain 
shadows are frequent : minute fluid cavities present occa- 
sionally. Between the felspars there is a good deal of 
bright greenchlorite. Sericitic streaks curve Ijetween the 
phenocrysts [ this may represent original flow structure. 
The rock on the White Spur is a counterpart of that of the 
North Hercnles. The crystalline form is the dominant 
type. Fragmentary deformed quartz frequent. Schistose 
structure marked ; the lines of schistostty bend round the 



unyielding quartz grains, causing a streaky appe 
and probably marldng former flow lines. The oi 
porphyritic form of rock also occurs on the White f 
In the keratopbyre of Tipperary Creek tbe felsp 
dtrongly sericitic, and the rock is veined with albit« 
felspar veining occurs also in the same rock at Ret 
in which there are rather peculiar nests of albite c 
The keratophyre here is rich in bright green chloril 
the Tyndal Creek there is a rather &esh keratophyr 
a good deal of chlorite. On the track to Mount Tyn 
felsite is much epidotised ; some of tbe Carlsbad twi 
one half replaced by epidote, and chlorite is de" 
abundantly. Tbe felspars of the keratophyre in tl 
River adit have been replaced by aggregates of sec 
aibite and quartz ; tbe crystals of felspar here have si 
fields very characteristic of keratophyres. There is a 
phyre on the Crown Hercules overlying the ore hoc 
slate on both sides. At tbe Mount Black mine the 
in keratophyre, identical with that of Mount Rea« 
porphyritic felspars are here, too, surrounded by se< 
felspathic growth. Further north, on the Tasmanian 
Company's properly, there is a band of felsite in th 
adit 40 feet wide, in which tbe few felspars are br( 
into aggregates of secondary albite. With referenc 
groundmass of these rocks. Professor Rosen busch v 
us :— "Nothing is left of the original groundmass 
been converted into sericite, quartz, and albite. The 
formed albite felspar can t>e distinguished quite easi 
the older phenocrysts. The chlorite indicates 
pyroxene rather than biotite." 

Summarising the above, we have here the charac 
of felsite and quartz felsite, and esj>ecially of kera 
and quartz-keratophyre. The rocks have a compact i 
felspathic (felaitic) groundmass, with qnartz and or 
and albite phenocrysts, sometimes distributed spari 
other times so ci-owded aa almost to lose the por 
stamp. In the typically porphyritic varieties sire 
spberulites and signs of flow structure. In a wor 
are ancient, now devitrified, lavas of the alkali-grai 
alkali -syenite families. The quartz keratophyres 
granite volcanics ; the keratophyres are of syenitic 
There are no plutonic masses in the neighbourhc 
which we can connect this aeries of lavas. The 
which occurs in boulders north of Roseberj', has r 
found i>i tiitA ; and the granite at Heemskirk is of 
date. There is some pegmatitic granite on JoUy'e 
at Lake Dora, which microscopically appears fr 
post-Silurian. The mass or dyke of syenite por] 
Lynchford is evidently of gi-eat age. The me 
deformation of its crj-stals indicates that it -was s 
to tbe same earth movements as the slates ; and 
consequently a likelihood of it being quite aa oli 
felsites. The long line of felsite, with its axial < 
t>arallel with that of the West Coast range, shows th 
that ai-ea, in Silurian times, thei-e must have been 
sponding plutonic body of rock, which the vast p 
poat-Silurian denudation has not been euificient to 
3Ir. W. F. Wnr(r>i: Analysis of Quarlz-keiaiiqihi, 
the North Hemdes Section, Mmint Rfitd. 
Professor Rosenbusch suggested to ua that a ( 
analysis of this rock was highly desirable, in i 
confirm the results of optical examination. This 
has been made by Mr. W. F. Ward, Government 
who states it as follows : — 

Cocutituents. Per osoL 

Silica 75-73 

Alumina 12-70 

Oiiile of iron 2-25 

Lime. 2-00 

Magnesin OM 

Potash 2-04 

Soda 3-48 

Loss at red heat 1-20 

100-00 

From the above it will be seen that the reft 
quartz-keratophyre is fully sustained. The perct 
silica shows it to be an acid eruptive, while the < 
soda over potash indicates the keratophyre group. 
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REPORT ON THE ALLUVIAL TIN MINES AT DERBY. 



Mines Office^ Lawtcestoti, \st May^ 1899. 
Sir, 

In accordance with your instructions I proceeded to Derby on the 8th ultimo to examine the 
alluvial tin mines in that vicinity, but owing to other pressing engagements I was unable to make 
a complete examination, and shall have to return when opportunity offers to finish the work. 
In the meantime I have the honor to forward you the following interim Report. 

The Town of Derby, which is largely dependent on the mines, is situated at an elevation of 
about 400 feet above sea-level on the Ringaroonia River, distant about 23 miles by road from 
Scottsdale. At this point the river has cut through what is known as the Brothers' Home or 
Cascade Deep Lead, a thick deposit of stanniferous gravels of PalaBogene age, capped with basalt, 
and filling the valley of an older river corresponding to the present Cascade River. To the north 
of Derby is an extensive basaltic plateau of rich agricultural land, under which doubtless runs 
the main lead corresponding to the present Ringaroonia River, of which the Cascade is a tributary. 

The formation of the deep leads of Tasmania has been fully described by Mr. A. Montgomery, 
M.A., late Government Geologist, in his Reports on the Gladstone District, on Thun^au's Deep 
Lead, &:c., but it may b(^ well to here briefly recapitulate the principal points. 

In early Tertiary times the general level of northern Tasmania, irrespective of the great 
denudation that has since taken place, stood considerably higher than at present. Of this we have 
abundant evidence. The bottom of the Launceston I'ertiary Basin, for instance, has been proved 
by I.H)ring to be at least '200 feet below sea-level. The bottom of the Ophir Deep Lead at Beacons- 
field is over 270 feet below sea-level, and the Deep Leads at Lefroy and Back Creek also run well 
below sea-level. The ancient rivers were then engaged in carving out their valleys, the scouring 
action of the water being pro))ably increased by a gradual elevation of the land. Then followed a 
long period of subsidence, which caused a decrease in the grade of the rivers, and, instead of 
wearing their beds deeper, they began to deposit their burden of detritus, and thus the old valleys 
became filled to a considerable depth with gravel, sand, &c. As tiie land subsided the sea naturally 
encroached further and further inland, and remains of Tertiary marine beaches are found on the 
slopes of Mount Cameron and elsewhere. At the close of this period of subsidence there was a 
period of great volcanic activity, when showers of ashes and streams of lava were poured forth, 
which filled up the valleys and diverted the streams from their courses. Then the land rose again, 
probably slowly and gradually, and the rivers began to carve out fresh channels following the 
general direction of the older streams, but sometimes cutting right across them, as in the instance 
under consideration. Hen* we have a deposit of gravel and sand, in places over 150 feet thick, 
which has been buried beneath a thick covering of volcanic ashes and basaltic lava to a depth of 
over 150 ieet, and so ])roservcd from denudation except where cut through by the modern streams. 
It is evident that there were several outbursts of lava at considerable intervals, as we find layers of 
gravel with basalt below and above. 

The wash consists almost entirely of quartz, ranging from pebbles the size of sparrows' eggs 
down to fine sand. Colourless topazes are not uncommon, and black spinels are frequently seen. 
These latter are sometimes mistaken for tin-ore, but mjiy be readily distinguished by their superior 
hardness and lower specific gravity. In the lower drifts, as proved by boring, there is a good deal 
of carlx)naceous matter, and pieces of lignitized antl silicified wood are sometimes found in the 
basalt. Occasionally there are layers of pug or clay, and in places the gravel is so cemented 
together with silica and oxide of iron as to require the use of dynamite to break it. This is 
particularly the case in the Briseis workings, of which further mention will be made later on. The 
bed-rock, wherever exposed, consists of coarse grayish granite with large porphyritic crystals of 
fels))ar, which weathers very rajmlly. A good deal of the wash has been formed from the direct 
disintegration of the granite, which probably carries a little tin throughout, but much of it is 
coarser than the quartz seen in the granite, and lias doubtless come from quartz lodes ; but the 
tin-ore is as a rule fine, and i have not heard of any specimens being found with quartz attached. 
In several places, however, I noticed small veins of quartz traversing the granite, and the discovery 
of some rich tin-bearing lodes has lately been reported near the head of the Cascade River. The 
mines at present working on the Cascade Lead are the Krushka Brothers, New Brothers' Home 
No. 1, and Briseis on the south side of the Ringarooma, and the Brothers' Home Extended on the 
north. 
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Brothers" Home Mine, — This is a private claim owned by Messrs. Krushka Brothers, to 
inrhom is credited the first discovery of tin iu this locality. It is contained in Mineral Section 316, 
of 80 acres, extending from the Kingarooma River in a southerly direction up the lead for a 
distance of about 35 chains, bounded on the south by the New Brothers* Home No. 1 Mine, and 
on the east by the Briseis. 

For some distance up the lead from the river there was comparatively little wash above the 
drainage-level, the present river having cut out and sluiced away a large piece of the old lead ; but 
there is a considerable depth untouched below this level, borings on the North Brothers' Home 
(now Brothers* Home Extended), on the opposite side of the Ringarooma, having proved the 
bottom of the old channel to be over 70 feet telow" the present river. For about 20 chains from the 
river the gutter runs in a south south-westerly direction, when it takes a sharp bend round to the 
S.E., and the ground gradually becomes deeper, the present face being about 280 feet high, of 
which about half is basaltic overburden and half drift. The upper part of the face consists of 
decomposed basalt, which is succeeded by about 50 feet, of hard columnar basalt resting on a thick 
layer of basaltic tuff. The bottom of the face is close up to the southern boundary, and only a 
-comparatively small patch remains to be worked in the south-eastern corner of the section. It will 
be impossible to work out the whole of this without bringing down very heavy falls of basalt from 
the Briseis and New Brothers* Home No. 1 Companies' properties, and encroaching on their top 
drift. The hill above the face is seamed with cracks caused by tlie subsidence, due to the under- 
ground workings of the adjoining mines, and as the gravel is sluiced away from the bottom 
occasional big slips of the basaltic overburden take place. These sUps always give good warning, 
and, as there is a good get-away for the men, there is very little danger with ordinary care. The 
boundary-line between this claim and the No. 1 is marked by a ^ire stretched from the top of the 
cliff, the original surface having long since disappeared. Much of the basalt is so decomposed as to 
be readily broken up by the jet of water from the nozzle, but the more solid stones have to be 
carted away some distance to be dumped. The tail-race has been brought up as flat as possible, 
and Mr. Krushka informed me that it was only about 6 feet above the actual gutter at the face, 
so that there must have been a great fall in the old channel between this point and the river. 
Owing to the silting up of the river at the outlet, it is difficult to keep the tail-race clear, and a 
sort of plough is occasionally dragged along it with good effect. The top 50 feet of drift are very 

!)Oor in tin, and not considered payable, but towards the bottom it becomes much richer, and the 
ast 20 feet are very good. This is only as might be expected, for when the lower gravels were 
being laid down the channel was comparatively narrow, and the velocity of the stream was such as 
to carry the lighter gravels forward and admit of some concentration of the tin ore. As the land 
subsided the stream became wider, its velocity was consequently decreased, and, being overloaded, 
it would deposit its burden much more rapidly, the carrying power of a stream being reckoned to 
vary as the sixth power of its velocity. The upper gravels would therefore represent a considerably 
less degradation of the surface than the lower ones. In the gutter itself are found large boulders 
of granite (generally decomposed), and round these the drift is usually exceptionally rich. 

Both the eastern and western reefs (a "reef" is the miners' term for the sloping bed-rock) are 
exposed a short distance from the face about two chains apart, and the gutter appears to be turning 
more to the south. 

The top part of the race is cleaned up about once a month, and the rich sand is carted a short 
distance to the tramline, tipped into trucks, and run down to the tin-sheds near the river, where. 
it is streamed in boxes, dried, and bagged. No figures of the output prior to 1883 are available, 
but from 3rd July of that year up to 31st March, 1899, 3791 tons 11 cwt. of tin ore, assaying about 
74 per cent, of metallic tin were obtained, — a magnificent result, considering the area of the ground 
worked, and very encouraging for the working of the deeper gravels higher up the lead. The 
present output is about 10 tons per month. 

New Brothers Home No, 1 . — This company possesses an extensive property of 220 acres, bat 
the main workings are confined to Section 554 of 80 acres, situated immediately south of Krushka 
Brothers' claim. It was originally worked from a main inclined drive by drifting and blocking oat 
successive layers of the washdirt, and in this way a block of ground from 40 to 50 feet deep, about 
700 ft. long, and up to 300 ft. wide, extending to the Briseis boundary, was worked out. This 
system of working such a large body of drift is very expensive, owing to the immense quantity of 
timber required and the cost of hauUng the dirt to the sluice-boxes, and it is impossible to work 
out the whole of the ground. A good profit was, however, made for some time, and the bottom of 
the gutter had not been reached when underground operations had to be suspended owing to the 
damage caused to the Briseis Company's main tail-race drive. A start was then made to strip off 
the heavy basaltic overbunlen, and an immense quantity of solid basalt was removed by manual 
labour, the softer portions being broken up by the hydraulic jet and sluiced away, but the old tail- 
race was too high to co^imand the best of the drift. By arrangement with Messrs. Krushka, a 
new tail-race about 34 chains in length has been constructed through this section, striking the 
western reef near the boundary between the two sections, and most of the wash lying on the 
western reef, from which the overburden had been previously removed, was sluiced through this. 
The drift treated yielded about 3 lbs. of tin ore to the cubic yard, although much of the best of it 
iiad been previously blocked out, and sluicing was much hampered by the timber of the old drives. 
Further to the east, towards the centre of the lead, very good seams of tin ore are showing, the 
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4)est of it being below the present tail-race, which is about 36 feet above the bottom of Messrs. 
Krnshka's face, but it would be impossible to work this at present without bringing down large falls 
of basalt into the Kruslikas* workings. Last year tenders were invited for removing 100,000 cubic 
yards of the overburden, and an offer was made to do this for \s, j)er yard, but the tender was not 
accepted. Over the centre of the gutter there is about 140 feet of overburden, a large part of 
which is solid columnar basalt, but the hill slopes towards the western reef, and on this side the 
basalt is more decomposed. A cut is now being made through this to the south, the stripping being 
removed at the rate of about 2000 cubic yards per week, which Mr. Whittle, the manager, informed 
me cost only about M. per yard. This will probably uncover a good deal of payable drift, bu^ the 
best of it will still be inaccessible. The stuff is first broken down by a giant nozzle with a 
pressure of over 200 feet. The solid stones are separated out by a large perforated plate 
placed in the tail-race and sent over the tip, the smaller stuff being carried down the tail- 
race and discharged into the river, and the largest stones, which are too heavy to be 
moved by the water, are trucked from the face, but operations are very much hampered 
for want of a convenient dumping ground. There is still a point of drift carrying very good 
tin remaining on the western reef on Messrs. Krushka's ground near the boundary, and if this 
were removed there would be g^ood, dumping-room for a long time to come. Some time ago an 
offer was made to the No. 1 Company allowing them to sluice away this gravel on condition of 
giving up half the tin, but the offer was refused ; now, Messrs. Kruskha require all the tin, and, as 
a convenient dumpmg-ground is absolutely necessary for economical working, the No. 1 Company 
would do well to accept this offer. One great drawback to this company is the want of an adequate 
-and permanent water supply. At present the main supply is ^rawn from what is known as the 
Cascade Water Trust Race, belonging jointly to the No. 1 and Briseis Companies. Under an 
agreement between the two companies, when the water in the race exceeds 16 sluice-heads the No. 1 
is entitled to receive and qse 8 sluice -heads and the Briseis takes the balance, but when the water in 
the race falls below 16 sluice-heads the No. 1 Company is only entitled to 8 heads for 16 hours in 
each day, viz., from 4 o*clock in the afternoon till 8 o'clock in the morning, the Briseis Company 
being entitled to the excess over 8 sluice-heads during these hours, and to the whole of the water in 
the racft during the remaining 8 hours, from 8 in the morning till 4 in the afternoon. The Kruskha 
Brothers have a prior right to 5 sluice-heads lower down the stream, and, consequently, when the 
available water in the Cascade River falls below this neither the Briseis nor No. 1 get any. The 
Briseis Company pays two-thirds and the No. 1 one-third toward the maintenance of the race, rents, 
<&c. The No. 1 Company has lately applied for a water-right of 15 sluice-heads from the Ringarooma 
River, which, it is estimated, can be brought in in a race about 16 miles long. They have also 
^pphed for 8 sluice-beads at the junction of the Cascade and Ringarooma Rivers, and it is proposed 
to pump the water up to the mine. A Tasmanian sluice-head, it may be mentioned, is the quantity 
of water passing through an aperture 16 inches wide and one inch deep in the outlet, and of a 
horizontal gauge-box 12 feet long when the surface of the water is six inches above the centre of the 
aperture, and is approximately equivalent to 150 gallons per minute. To the south of the main 
workings there is good tin showing in shallow wash belonging to a more recent deposit along the 
<;ourses of several small creeks, but the only outlet for the tailings at present is through the 
Briseis Company's main tail-race, and the ground cannot be worked without the consent of the 
latter company. 

Briseis Mine. — This property, comprising Sections 452, 453, 454, 455, and 627, with a total 
«rea of 178 acres, is bounded on the west by the Krushka Brothers claim and the New Brothers* 
Home No. 1 Mine, and on the south by sections belonging to the latter company. It embraces the 
whole of the upper end of the lead, the granite which forms the rim rock on both sides of the 
original channel outcropping within the company's boundaries for over half a mile in length, and 
the lead runs out altogether in Section 454. Owing to its position it has been a very expensive 
mine to open up, the total expenditure up to date being approximately £190,000, and the tin-ore 
obtained up to 3 1 st March, 1 899, yielded 730 tons of tin, worth £51 ,293. The natural outlet through 
the Krushka's claim being preclucfed, it was necessary to drive a tunnel through the rim rock to tap 
the lead. This was started in November, 1884, and driven about 1200 feet through solid granite to 
the edge of the lead, and thence continued in the drift a further distance of nearly 1100 feet 
From the mouth of the tunnel to the river there are over 10 chains of fluming, so that the total 
length of the tail-race is about 3000 feet. The tunnel, which is about S feet wide and 6 feet high, 
runs for the first 1000 feet in a S.S.E. direction, but the edge of the lead not having been reached 
where expected, it was curved round to the S.S.W. untu the drift was cut. It was originally 
intended to open out here to the surface, and at the same time to continue the main tail-race drive in 
a south-easterly direction to what was known as the ABC Flat, where the overburden was much 
lighter, the greater part of the basalt having been denuded by natural agencies. With this object, 
stripping was started on the northern side of the main basalt hill to the east of the Krushka 's 
workings, and a very large quantity of basalt was removed ; but, owing to the deviation in the tunnel, 
the point where the edge of the lead was struck was only about a chain from the western boundary 
of Section 455, and as the stripping at the highest point would be nearly 150 feet deep, it was 
<]ecided to abandon this for the present and concentrate all the water-power in stripping a large 
area on the ABC Flat and open out there. Near the top of this northern stripping face a layer 
of gravel, mixed with basaltic clay, is seen, which is said to carry a little tin, and drift at a 
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corresponding elevation is found at several places further south, where the top layer of basalt has beert 
denuded. These gravels were laid down during a i>eriod of quiet before the last outbursts of lava». 
which finally diverted the river from its course. At the end of the rock tunnel a large chamber 
was cut in the granite in which sluice-boxes were set, and a good deal of driving was done in the 
wash, but most of the old drives have been filled in, and it is difficult to see what they disclosed. 
Much of the drift was very fine, and the drivefe liad to be very closely timbered to prevent it 
running. 

The following particulars of the work done are largely taken from old plans and the half- 
yearly reports kindly placed at my disposal by Mr. Edgell : — 

It was intended to keep the main tail-race along the eastern edge of the lead, and a large 
drive was started from the end of the rock tunnel in soft granite, bearing about S.S.E., but after 
going about 250 feet in this direction it was found necessary to curve the drive round to the south 
on account of meeting a spur of hard granite, and it was finally abandoned at 318 feet, the end 
being all in granite. This is probably the continuation of the granite which outcrops on the 
surface further south, near the old locomotive shed, and runs thence in a south-easterly direction, 
forming the eastern reef of the main lead. To the east of this old tail-race drive connection was 
made with the surface by means of an inclined drive about 470 feet long, which is still open, and is 
used for taking timber, &c. into the tunnel. It is said to have been driven all in drift until the 
basalt was reached, and it is most probable that this belongs to a branch lead coming in from the 
south-east. 

A rise was put up 10 feet above the tunnel-chamber, and a horizontal drive carried to the 
south at a distance of about 55 feet from the western boundary of the section, to which several 
short crosscuts were driven in the wash. Granite bottom was touched at 560 feet, and a drive was 
then brought up to join on from the floor of the chamber on a rising grade of 2 feet to the chain, 
and continued with this grade in a southerly direction, bearing round to S.S.E. along the edge of 
the lead to connect with a shaft sunk at the lower end of the flat. The wash-dirt obtained from 
these drives and crosscuts is said to have averao:ed about one per cent, black tin, but at the lower 
level several bands of cement were met with. Communication having been thus established with 
the surface, the work of opening out was begun by sluicing away the gravel round the "dump 
shaft," a large paddock having been previously stripped of the basaltic overburden. A branch 
from the main tail-race drive was also driven over .300 feet, and connected with a second "dump 
shaft," lying about 200 feet south of No. 1 . In this way a very large excavation was made, but 
unfortunately it was found that overlying the drift at this part there was a layer of hard cement, in 
places as much as 15 feet thick. This had to be broken up with hammers, or by means of explo- 
sives, and as it could not be sluiced down the tail-race it had to be stacked out of the way, largely 
increasing the cost of working, besides considerably hampering sluicing operations. Beneath the 
cement at the No. 1 shaft there was about 70 feet of free drift, the top portion of which was 
almost barren of tin ; but it improved with depth, and below this there were alternate layers of 
cement and free drift for about 19 feet to the bottom. For some time the lower cement formed the 
sluicing-level, but eventually an open cut was made through this down to the level of the tail- 
race drive, and at the head of this the sluice-boxes were set. This is the lowest point which can be 
commanded by the present tail-race drive, but prospecting shafts have proved that the gutter of the 
lead is at least 20 feet below this. The cement bands were doubtless formed by chalybeate waters, 
brought down by several small creeks which joined the main stream from the south and west, and 
as work advanced up the lead they gradually cut out, but similar bands are hkely to be found at 
intervals higher up the lead. The cement contains a little tin, and also a little cobalt mixed with 
oxide of manganese in the form of asbolite, but is not rich enough to pay for crushing. 

Sluicing the tin-drift was started in 1890, and has been carried on since then with frequent 
interruptions, owing to insufficiency of water. To economise water, and expedite the removal of 
the overburden, a complete steam-stripping plant was purchased early in 1^91 at a cost of over 
£4000 ; but this seems to have been more or less of a " white elephant," and the money would 
have been much better spent in augmenting the water supply. 

From the boxes the eastern, or rather the northern, reef — for the gutter runs nearly east for 
some distance and then bends round to south east — has been laid bare for about 13 chains in 
length ; and to the south the overburden has been removed to an average width of about a chain 
and a half for a length of about 9 chains, the portion stripped running approximately east and 
west. The basalt varies from 30 to 65 feet in thickness along this face, but becomes thicker to the 
south and east. It is partially decomposed, and is readily broken up by the jet from a 4-iQch 
nozzle under a pressure of about 220 feet, most of it going down the tail-race, but occasional 
undecomposed kernels occur which have to be shifted by hand, and from surface indications it seems 
probable the basalt becomes more solid going south. Immediately under the basalt is a layer 
about 10 feet thick of stiff pug or clay quite free from grit, which is more troublesome than the 
basalt : the water simply bores hole^ into it, and it has to be broken up small with picks or mattocks 
before it can be sluiced away. ^Partly surrounded by the pug and resting on the drift, I noticed in 
places large boulders of rotten granite, some of them as much as 20 feet in length. It is quite 
impossible that these could have been brought into their present position by the action of the water, 
the presence of the pug showing that at that time the water was very still. Probably prior to the 
outpouring of the basalt there were extensive earth tremors, and these boulders rolled down from 
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the surrounding hills, which at that time were considerably higher than at present. Similar 
boulders are seen in the lower part of the Cascade Rifer, and on the steep sides of the valley there- 
are numerous boulders of all sizes up to huge tors, which are simply the result of the weathering 
of the granite. 

At the time of my visit a low level tail-race, 6 feet wide, with a fall of 2 feet 6 inches to the 
chain, was being constructed, which will command about 50 feet of drift at the point where it is 
intended to start sluicing about 4 chains from the boxes. Just below this point a large quantity of 
basaltic dibris and tailings was passed through, filling up a paddock which was lifted by a former 
manager. No particulars are available as to the size and depth of the paddock hfted, but the drift is 
6aid to have been very rich, and over 100 tons of tin ore were obtained from a small paddock. 

The drift shows frequent instances of false or current bedding, pointing to the fact that it has 
been laid down in shallow water. The top 30 feet are very poor, but it gets richer going down, and 
in places near the bottom of the face very rich seams of tin-ore can be seen. These, however, are 
Tery wavy, and cannot be relied upon to continue far in any particular direction : thus it happens 
that a face may be showing very rich dirt, and a few feet further in on the same level the drift may 
be quite poor, and vice versa^ so that it is extremely difficult to form an estimate of the average value 
of the drift. A large portion of that already sluiced yielded only from 1^ to 3 lbs. of black tin to 
the cubic yard, but at the present high price of tin, even this low yield should give a good profit,, 
and there is reason to expect that the drift will be richer towards the head of the lead. The 
present local quotation for tin-ore is 20*. per unit, the London market price for Australian tin being 
<£117 105. per ton. The ore from all the Derby Mines is very uniform, and can be readily dressed. 
up to 74 per cent, tin without much loss. Thus the dressed ore is at present worth £74 per ton in 
Launceston, or, allowing 30^. per ton for cartage to Scottsdale and railway freight from there, 
£12 \0s. on the mine. This is equivalent to about l^d, per lb., so that a yield of even 1 lb. to the 
cubic yard should more than cover the cost of stripping and sluicing. This is of course not taking 
into account the drift below the level of the present tail-race drive, which wherever tried has proved 
very much richer than the upper layers, and in this lies the wealth of the mine. Probably the 
best way to work this would be by hydraulic elevators, but before this is started, it would be 
advisable to get well ahead with the sluicing of the upper drift down to the lowest level possible by 
the present tail-race drive, and then sink a series of prospecting shafts or bore holes across the lead 
to ascertain the position and average inclination of the gutter, which at present can only be guessed 
at. The stripping must be kept well in advance of the sluicing, which should go on night and day,, 
and for this purpose a better water supply is absolutely necessary. Until recently the main supply 
was drawn from the Cascade Trust Race, under the conditions explained in speaking of the New 
Brothers' Home, No. 1 Mine, and in dry seasons work had sometimes to be almost entirely 
suspended for several months. Last year a race over 6 miles long, carrying about 12 sluice- heads,^ 
was constructed from Main Creek, at a cost of about £2600, and the water is conveyed to the face 
by a 20 inch column, 29 chains long, under a head of about 230 feet. This has proved of great 
assistance, but cannot be relied upon in the summer. Some ten years ago a survey was made for a 
race to bring in 60 sluice-heads from the Ringarooma River, a distance of 22 miles, at a cost of 
JC22,881, but it is said that the race could be shortened 8 or 9 miles by cutting a short tunnel 
through a ridge, and brought >in at a considerably higher elevation, which is of great importance 
owing to the extra pressure gained for stripping and elevating purposes. 

At present there is only one stripping nozzle at work, which discharges into the Cascade River 
by means of a tail-race cut through the intervening granite ridge. This should be deepened so as 
to command the whole of the stripping, it being necessary at present to send the bottom 12 to 
15 feet down the main tail-race, which should be reserved entirely for tailings. 

An electric light plant with several arc lamps is also required, and would greatly facilitate work 
at night. The dynamo could be worked by water, which could afterwards be used for flushing the 
main tail-race. \Vith several faces constantly going, and the consequent larger quantity of water 
and taiUngs, it would be necessary to enlarge the fluming in the upper part of the tail-race drive, and 
the drive could be straightened with advantage. The rock tunnel has a very uneven grade. It is 
too wide for the present water supply, and has to be carefully watched to prevent it silting up ; but 
this would be obviated by a larger water supply. 

South-east of the present workings the ground rises for some distance, and provision will have 
to be made for the removal of considerable quantities of solid basalt, which here forms the capping. 
A good deal of work was done by tributors some years ago all over this hill on the later drift, much 
mixed with basaltic clay, which is found enclosed in the basalt. Occasional patches of cement are 
seen, and it may be expected that this will be also found in the lower drift underlying the basalt. 
To the east of the hill is a flat four or five chains wide, separated by a ridge of granite from the 

; resent Cascade River, which here runs in a general north-westerly direction on the bare granite, 
'wo prospecting shafts were sunk on this flat about a chain apart over twelve years ago, and are 
said to have passed through very good tin drift. The first shaft bottomed at 69 feet, and passed 
through 26 feet of drift, 16 feet of which was estimated to contain 20 lbs. of ore to the cubic yard. 
The second shaft reached a depth of 100 feet without touching bottom, when water became toa 
heavy to sink further. It passes through 3 feet of cement and 53 feet of drift (including 13 feet 
soft granite, boulder), and the bottom, & feet, was estimated to average 40 lbs. of ore to the cubic 
yard. These figures are taken from the company's half-yearly report for the half-year ending 30th 
rfovember, 1889, the shafts being now fall of water. 
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Four or live chains further east the basalt cuts out altogether, and the bare ^anite crops out 
all round, so it is obvious that there must have been a very abrupt fall in the original stream at this 
point. The only outlet for this drift is down the old gutter, but it will be many years before the 
workings advance thus far. Lower down the Cascade the valley widens out, and the shallow 
modem deposit of the present river has been worked in places several chains in width. For some 
distance the river has been flumed to act as a tail-race ; in places towards the lower end of this it 
appears to run on a false bottom, and it is quite likely that drift will be found beneath this 
belonging to the branch lead before mentioned as joining the main lead from the south-east. It is 
not likely, however, to be very deep here, as the distance between the solid granite outcropping oa 
either side is only three or four chains in the widest part, and this rapidly decreases going up the 
-stream, but further west there is a flat several acres in extent, bounded on the west by the main 
basalt hill and on the south by the ridge of granite mentioned as outcropping near the old 
locomotive shed. This flat is covered with a recent deposit of tin-bearing wash, and the surface 
has all been worked over, and yielded a good deal of tin ; but, as far as I could learn, the bottom 
was never reached, and as there is likely to be deep ground here, it would be well worth while 
testing by boring or sinking. 

It is a great pity that arrangements could not have been made at the first start to amalgamate with 
the Krushka Brothers and No. 1 Brothers' Home Company, as this would have been to the mutual 
advantage of all three, and large sums of money would have been saved. The Briseis, however, 
has at last, afler many difficulties, obtained a fair start, and with an adequate water supply and 
systematic work should be a regular producer of tin-ore for many years to come. 

I have the honour to be. 

Sir, 

Your obedient Servant, 



J. HARCOURT SMITH, B.A., Government GeologUt. 



W. H. Wallace, Esq,^ Secretary 
for Alines^ Hobart. 
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following Notes lay no claim to be an exhaustive 
iption of our familiar ''diabase" or "dolerite" rock, 
[ich pluys such an important part in the geology and 
lical configuration of our IsLind. The present object is 
ler to place upon record some inferences drawn from the 
lination of numerous microscopical sections of speci- 
►ns collected or received from all parts of Tasmania. It 
by accumulating the results of ol)servatioii8 that stepping 
mes are formed to more complete knowledge. A glance 
Mr. R. M. Johnston's geological map of Tiismania, issued 
the I^nds Office, will show the share this rock takes in 
structure of the Island. It occupies the whole u]>land 
of the Central Tiers. On the northern face of the 
iers — the Western Tiers as they are here called — there is 
tongue of the rock prolonged northwiu'ds i)ast Mount 
lude. At their north-west corner it forms or caps 
tnncains, such as Cradle Moimtain (the highest in Tas- 
iiia). Barn Bluff, Mount Pelion West. Eldon Bluff 
'ms a narrow western extension. Mount Sedgwick is a 
restera out-lier ; Mount Dundas another. In tJiat })art of 
island it is also found at Mount Ileemskirk Falls, and 
the Magnet Range, two miles north of the ^lagnet 
ime. Mounts Gt»ll and Hugel are also western out-liers. 
south-w-est boundary is Denison Range, with Mount 
feld West, Mount Mueller, and Mount Picton. Southerly 
re find it in the Hartz Mountains ; the rock goes down to 
[the south as far as the Rivers Tluon and Esperance, and 
ren further south it is found on the isolated peaks of La 
■Perouse and Adamson's Peak, and a narrow fringe of it 
[Tnns along the coast-line south of the Iluon to South East 
ipe and South Cape. On liruni Island it is present in a 
"Tery massive form. It is foinid on Tasman's Peninsula, 
id in the whole of the south east of the Island it outs uj) 
the sandstones and shales of the Permo-Carboniferous and 
Trias-Jura country. Mount Wellington and other heights 
near Hobart have summits composed of this I'ock. From 
the eastern side of the Central Tiers it is continued to the 
Eaistem Tiers and the hilly ground from Swansea north- 
vardti to St. Mary's. Ben Lomond, the Mount Nicholas 
fiange. Tower Hill, Mount Victoria, and Mount Saddle- 
back are north-east out-liers fringed with Permo-Car- 
boniferous and Jura-Trias. The northern extension passes 
under the sands an<l clays of the Launceston Tertiary basin, 
and re-appears along both sides of the River Taniar. It 
extends to Mounts liirrow and Arthur and Ben Nevis. 
There is an isolated patch of it at the mouth of the Mersey 
and at Port Sorell. On the f]ast Coast it abuts on a fringe 
' of grjinite on Maria Island, Schouten Island, and Frey- 
cinet's Peninsula. 

A peculiar featmv is the almost invariable association 
Ti^ith it of Permo-Carboniferous and Trias-Jura l)e(ls. The 
-whole periphery of the area forming the Central Tiers is 
fringed with a narrow zone of these beds, and the same 
liolds good in the case of all the isolated jieaks. How can 
^ this association be exi)lained ? It lias been suggested that 
•dolerite capping has ])rotected underlying s<Mliments, and 
tbiit the latter do not merely hang <m tjie tlanks of the 
igneous table-land, but actually lie beneath the eruptive 
capping, as the lower formations would do in the case of a 
, sill- The few boring trials which have been made in 
Afferent parts of the Island lend no support U) this 
suggestion. They have been made through the Permo- 
Carboniferous and Trias-Jura btnls, and traversing these, 
have penetrated into the dolerite below. On the other 



hand, no trial has been made of boring through 
dolerite at surface with a view of reaching the coal m 
sures : as a matter of fact, we do not know whether 
rock on the Tiers is a <lenuded intrusive sheet, conceal 
sedimentary rocks below it, or whether it is a ^ 
eruptive mass /// siftf. The thickness in other \mrtB of 
island makes it difficult to believe that it is an intrus 
sill. The thickest sill we can find mentioned in geologi 
literature is the sill of basic rock in the Shiant Isles, 
Scotland, described by Sir Archibald Geikie* as showin 
sea-wall 500 feet high. But even this surprising thickn 
falls below the development of the massive rock wh 
occui>ies the ui)per part of Mount Wellington. At 
same time nunn^rous minor intrusions in the form 
dykes penetrate the Permo-Carboniferous and Trias-J 
sedimentary l)efls, so that we have two rather clear ty 
of occurrence. Mr. H. ^I. Johnston places the geologi 
horizon of this rock at th(^ close of the Trias-J ura KiJ^'st^ 
and we have no doubt in this his opinion is approximat 
correct. The rock has never been found in tritCi in anjr 
our Tertiary beds, which, however, do contain inclm 
fragmi'iits of it. The microscopical appearances of six 
mens from widely distant })arts of the island also supp 
the inference that the rock all over the Colony belongs 
one and the same geological age. In one instance we h; 
noticed microscopical fragments of the dolerite (diabii 
included in Tertiary olivine-basidt. This occurs n 
Bothwt»ll, when* the basalt i)rol)ably has entangled in 
tlow loose pieces of the older rock. 

Its mineralogical constitution is rather simple, as will 
seen from the followini; list of constituents : — 



EasenfUiL 

Plagioclase. 
Augite. 



Accessor If, 

Olivine. 

AjMitite. 

llmeuitc. 

Mttpiietite. 

Pvrite. 

>fiou. 

Quartz. 

Oligoelase. (?) 



Secondary, 

Chlorite. 

ScTjwntine. 

A.ctinolite. 

Scolfccite. 

Calcite. 



Microscopical Characters. 

P/r((/i(K'Jffsf>'Fr/sjjffr. — The sections are lath-shaped, 
short or long laths, sometimes in tabular forms. Of com 
it must be remembered that these sections only give u 
view of one particular plane, and convey to the mi 
merely inferentially, the image of the solid crystal. 1 
felspars could not bi^ called lath-shaped ; lath-sha] 
sections are all that is meant. Out of so many sectiout 
is sur])rising to find how few are available for measu 
ments of the extinction angle. For this purpose only si 
twins can be selected as give ai);)roximately symmetri 
extinctions on opposite sides of the tnice of com|KK}it 
plane. The twin forms are (Carlsbad and Albite. ' 
have seen none on the pericline type. If we take ; 
ha})hazard sections of felspars in this rock, we shall fi 
some giving h)w, some high, angles. The low-angled oi 
ai*e i)robably those parallel to the base ; the high-ang 
ones parallel to OlO, and the maxima of extinctions 
given l)y the latter. The highest angle we have noticec 
•12 , but, as a rule, angles of ;^)°, :j2° are obtained. Fr 
this the felspar may be inferred to be labmdorite and I 
I'adorite-anorthite. 

* Quarterly Journal Geo. Soc.. 1896, p. 375. 



xl 



Aiiffite. — ^The augite crystallises after the felspars, some- 
times enclosing them, sometimes wrapping them partially 
round or moulding itself on their ends. This gives rise to 
the structure called ophitic or diabasic. The structure has 
been surmised to have originated in rocks which consoli- 
dated under hydrostatic pressure, for instance, beneath the 
ocean ; but this is purely hypothetical, and does not 
account for the same structure in the middle of thick sub- 
aerial lava flows. The augite is nearly colourless, or of 
an extremely light-brown tint ; never the violet tinge 
which characterises the augites of Tasmanian Tertiary 
basalts. This colour character is occasionally rather use- 
ful in distinguishing the mesozoic from the Tertiary 
dolerites. Where the augites are fragmentary and small 
and the felspars much reduced in size, and the rock 
assumes an intersertal structure, as at Killafaddy, Tasman 
Peninsula and some other localities, doubt sometimes 
arises, on in8i)ectiou of microscoi)iciil slices, as to whether 
we are looking at dolorite or basalt. In such cases the 
absence or rarity of olivine, which at most only occurs 
sporadically in the Mesozoic rock, is a useful guide. The 
Tertiary basalts of the island invaj'iably contain a plentiful 
amount of olivine. 

The augite has not l)een converted into dialla^^e. Twin 
crystal sections, pamllel to the clinopiiiacoid, exhibit fine 
oblique striae, which must he parallel to the basal plane, 
and not the orthopinacoidal lamination of diallage. In 
sectioj^s parallel to the orthopinacoid the strite are at right 
angle* 10 the vertical axis. 

Olivine,— This is not an abundant accessory. From 
most parts of the rock it is entirely absent. When it <loes 
occur, as at Killafaddy, Ros:-:, Hobart, Bothwell, West 
Devonport, &c., it ap])ears to be idiomorphic. It is then 
one of the early minerals in the rock, most likeh" second 
in point of time only to the aj^atite and iron ores. It 
appears preferentially in the finer gi*ained varieties and 
those which show an approach to intersertal structure. 

Apatite. — Occurs as slender needles in the felspars and 
in the unindividualised groundmass when this is present. 

Ilmenite and Magnetite, — The ircm ores in most diabases 
are ilmenite and titaniferous magnetite. Ilmenite cannot 
be recognised in our rock in any definable forms, though 
many of the shapeless grains may be that mineral. On 
the other hand the forms of magnetite can be discerned 
very well. In a section of the interesting rock at the 
Hobart Railway Station, which is of a porj>hyritic nature, 
a very fine magnetite cross is viwsible. This is an embryonic 
crystal with two axes at right angles to each other, neatly 
marked out by octahedral grains of magnetite gi'owing end 
to end and forming a cross of singular symmetry and 
beauty. The iron ore is very plentiful in this variety, 
forming skelt^tal crystals evei'v where. It is, as a rule, 
abundant in the varieties which i)0sses8 any interstitial 
groundmass. In the liolocrystalline descriptions it is 
present in larger grains or crystals, but in very small 
quantity, and from the ferriferous borders of many of the 
augites, it is reasonable to suppose that the iron in the 
rock has been largely utilised in that way. 

Quartz, — This is an luiexpectcd mineral in rocks of 
this class, but we have found it microscopically intergrown 
with felspar (granophyric intergrowth), in a piece of dole- 
rite from the top of Mount Faulkner, kindly furnished 
by Mr. R. M. Johnston. Under such circumstances it 
must be an original constituent. 

Mica, — A very little light brown biotite occui»s in the 
Launceston dolerite at the Cataract Gorge, and at the place 
on the Elphin Road where the rock crops out opposite Mr. 
Thomas Corbett's grounds. The mineral is not associated 
with any chloritic products, and appears to be original. 

Actinolit^, — Needles of this mineral are to be found in 
the rock at the Railway Station, Hobart, and this is the 
only locality where we have observed it. It is rather 
strange that no hornblende is noticeable in any of our 
specimens, as it is not at all uncommon in the Swedish 



Hunne diabase, which structurally resembles many of tl 
Tasmanian occurrences. 

Chlorite. — ^This substance is now universally admitt 
to be only a secondary constituent of diabase, and to be 
no value in classification. Rosenbusch traces it to t! 
weathering of the augite mineral. Many Tasmani 
dolerites are perfectly fresh, but others contain a grei 
chloritic mineral between the felspars, and even in ti 
felspars themselves. In some the augite has been entire 
replaced by fibrous chlorite, and the rock would be callt 
diabase by many English petrographers. Still this chloi 
tised dolerite is not a separate geological unit, but fon 
part of the mass of the fresh rock, and has doubtless receive 
its character from the purely local action of ordinal 
meteoric agencies. This fact suggests the old question ( 
dolerite versus diabase. Dogmatism is inadmissible her 
The consensus of petrographical opinion must l>e allows 
to prevail. 

Galdte. — This occurs in small quantities, e.g,^ in tl 
Organ-pipes of Mount Wellington. 

Serpentine. — There is a little yellow serpentine in tl 
olivine-dolerites, resulting from the decomposition ( 
olivine. 

Scoleiite. — This zeolite is occasionally found coating tl 
joint planes and faces of the rock at the Cataract qnarr 
Laimceston, in white radial aggregates. It is a liydroi 
aluminium and calcium silicate, which has been reix)rt< 
from cavities and fissures of widely differing roci 
basalts, dolerite, granite. It is of no particular importaiK 
as a rock-forming mineral, but forms interesting s])ecimei 
from the mineralogist's point of view. It is apparendy 
decomposition product originated by the access of meteor 
waters. 

Groundmass. — This occui*s sparsely in most varieti 
between the angles of the felspars, and sometimes forn 
irregular patches in the rock. In the Hobart Railwi 
Station rock it is in suificient (quantity to produce 
pori)hyritic facies. It mostly forms an imperfectly ind 
vidualised mass, comprising skeletal and embryon 
felsi)ars, magnetite grains, &c. Its character is well di 
playinl in Mr. Teall's figure of sections of the High Gre< 
plagioclase augite dvke, Q.J., Geol. Soc, 18H4r, p. XII 

Fig; 2. 

Some of the small felspiu^s in the groundmass of tl 
Hobart rock, and that of Ross, give straight extinctions, ai 
may be oli^oclase. The groundmass is holocrystallii 
fels])athic, and has not a basaltic facies. It would appear 
indicate that the rock did not consolidate subaerially, bi 
on tht; other hand, not very far below the surface. This fi 
spathic gi*oundniass is plentiful in some of the dolerite ne 
Rothwell. The main mass of the rock between Bothwe 
and The Lakes, despite its general coarseness of grain, hi 
a little of it, and it is not wholly absent from the coar 
oi)hitic dolerite at the dam on St. Patrick's River. It 
abundant in a fresh coarse dolerite near Mount Claud 
which is also remarkal>le for containing allotriomorph 
felspar. In some varieties the green chlorite has wandere 
into the groundmass, as at Mount Direction (south), whei 
the rock cotains some olivine. 

Besides the ophitic structure, we have another modii 
cation found chiefiy in the finer grained varieties of th 
rock, namely, one in which an incompletely individualise 
or otherwise indistinct groundmass exists in the interstic 
of the small crystals of felspar, and round the granules < 
small fragments of augite which are distri])uted in tho 
interstices. This is the intersertal structure of Rosenbusc 
Both ophitic and intersertal structures are met with 
basalts. Intersertal basalts are common all over the worh 
ophitic ones have been described by Judd, from t 
Western Isles of Scotland. Gabbros also are sometin 
ophitic. It would be interesting to know whether the t^ 
modifications are characteristic of different geologi* 
occurrences ; if so, one would expect to find the ophi 
structure prevailing in the larger masses of rock, and l 
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rtal in narrow dykes. The most can be said of the 
lian occurrences is that the intersertal stractare is 
id to the close-grained varieties. 
3 of this dolerite become converted into diabase 
chloritisation of the augite. Thns a diabase on the 
?ier (Gould's Country) is a typical occurrence, the 
of the augite, which is ophitic, being changed into 
e. Some of the occurrences of diabase in the island 
)88ibly be older, but evidence of their age is not yet 
»le. It may yet be shown that some of these altered 
es are ot Palaeozoic age ; for instance, there is a 
f diabase near the Hampshire Hills, and near the 
on the Arthur River, Heazlewood, is a porphyritic 
\ with ophitic chloritised augite, and a little light 
biotite. The dial)a8e occurnng at the Blue Tier 
•long to the older series. On the Corinna Road, 8 
rom Waratah, is what appeal's to be a dia])ase with 
rtal structure. The felspars in it are smaller than 
ind grains of augite occupy the interstices. Both 
and chlorite are present ; possibly this is a mela- 

le European types with whicli the Tasmanian 
►ic dolerite may be compai'ed, niicro-structurally, 
Hunne-diabase of Sweden, and th(^ Kinne-diahase 
le Kinue-kulle of that country. Tlie hitter rock, as 
lified liy one of our slidt^s, exactly corresponds with 
[)ical coarse-gi'ained dolerite. In Sweden it covers 
n rocks in the form of a sheet. The Hunne-diabase 
Hinineberg, in the same country, and in the same 
cal position, contains a little bronzite, biotite, ({uartz, 
mblende, but in structure closely resembles some 
line-gi'ained varieties. 

y iH'ople look at our bold escarpments and rugged 
f *' ^Teenstone " and believe that some stupendous 
•n ejected the muss from below anil poured it over 
d in an overwhelming ilood. In view of the j)re- 
reniarks it is hardly necessiiry to say that these 
^'ere never in the form of a lava over-spreading the 
the presence of the atmosphere. They have been 
ably produced by the crystallisation of a magma 
was injected or intruded into strata lying below the 
. They have not crystallised rapidly, but under the 
e of superincumbent rocks, which we seem com- 
to l)elievo have been carried away by subst'quent 
tion. There is absolutely nothing to show that 
er sucC'.-eded in establishing communiciition with 
face. If, however, they did, l)oth the pi])es by 
the magma ascended, and the basaltic flows in which 
cent finally resulted, have been wasted, without 
a trace behind. The entire absence of mesozoic 
in the island suggests that these dolerites always 
ibteri-anean, ami tliat the faces and cliffs which we 
i? are subterranean sections lifted for our inspection 
or other of the earth movements, which geological 
BO often reports. 

lames l)y which this eruptive rock is known are 
istant, and the discussion of them introduces us 
Toversial petrology. The rock is that which is 
diabase in Europe and America, and doU'rite by 
nglish petrogi-iiphers. It is a plagioclase-pyroxene 
ith the ophitic (and intersertal) structure which 
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80 eminently characterises diabase that it has given rise 
to the term "diabasic structure." The rocks related to 
it are, on one side, ophitic gabbros ; on the other, inter- 
sertal basalts. In former dayp, if the rock was of pre- 
tertiary age, it was called "diabase": if more recent, 
"dolerite." European geologists, however, reserved the 
term " dolerite " for the coarse interior part of thick lava 
sheets. This term is not much used now-a-days by 
Continental petrographers, and the instances in which 
it is applicable are considered by them as local and 
unimportant. But the habit of attnbuting much impor- 
tance to geological age as a factor in rock nomen- 
clature has now died a natural death, even in. Germany, 
and the only question at issue is that of convenience. 
Some general agreement is desirable as to whether the 
present gi*oup should l>e called dolerite or diabase. English 
petrographers (with the exception of Mr. Harker) use 
the group name dolerite, and keep diabase for altered 
varieties of tlie same rock. This usage was established 
by the late Mr. Allj)ort, and has been followed 
by Judd, Teall, Hatch, Rutley. Mr. Harker alone re- 
tains "diabase" for massive sills, dykes, laccolites, &c., 
and a])plies dolerite to the less important intrusions of 
similar rocks. Hosenbusch states that diabase, when 
fresh, is undistinguishable from tholeites and dolerites : 
Professor Lacroix, in France, u)>holds the term dia- 
base as the group name. Looking at the present prac- 
tice of petrograpliei'S all ovt^r the world, we see »^ that 
there is a pre])ondei'ance of agreement in favour ok the 
term " diabase." Tlie future will show whether English 
l)etrol()gists will agree to surrender their somewhat isolated 
though thoi'oughly logical use of "dolerite," and fall 
into line with their colleagues in otlier countries. All that 
can be done at present is to observe the trend of petro- 
logical opinion, and if one or other of the terms becomes 
obsolete, it will be necessjiry to adopt the one which gains 
general reeognititai. Meantime we venture to adliere 
to the English practice, and call this rock dolerite in its 
fresh condition and diabase in it« chloritised state. 

The tertiary l)asalts of Circular Head, Table Cape, 
Lefroy, &c., often exhibit a coarae intersertal or slightly 
ophitic structure, and would correspond with what goes 
under the name of dolerite in Gennany. In jwint of 
coai-seness such basidts are dolerites. They may be dis- 
tinguished from our mesozoic dolerite by their abundant 
olivine, glassy base, and greater freshness. 

The discovery of a little auriferous wash in the tirat and 
second basins of the South Esk at Launceston has led a 
few i>eopU' to l)elieve that tlie mesozoic dolerite might be 
gold-bearing : but the fact is that the sand which was 
obtained contained, besides simill flakes and water-worn 
pellets of gokl, grains and crysuds of quartz, zircon, 
sai)phire, and ilmanite, all minerals of the granite and 
slate country in the upi)er reaches of the river, and must 
be referred to that source. No useful minerals have yet 
been found in this rock, and the lodes and reefs of our 
^'Bi'ious mines are all of earlier date. The experience of 
our miners in this respect has been so uniform that search 
for ore deposits in the dolerite is invariably regarded as 
useless. 
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SUPPLEMENTARY NOTE ON LIMURITE IN TASMANIA, 



BY W. H. TWELVETREES, F.G.S., AND W. F. PETTERD, C.M.Z.S. 



Since wo contributed a notice* of the remarkable 
" limiirito" rock occurring on the property of the Cole- 
brook Prospecting Association, N.E. Dundas, and more 
recently discovered to extend in a more or less broken 
sequence as far north as the Southern bank of the Pieman 
River, raining operations have been carried on there 
continuously, and have invested the occurrence with 
additional interest from that point of view. Renewed 
examination of the rock under the microscope, as well as 
in the field, has resulted in further conclusions along the 
Hne of our previous enquiries, and these we now submit. 

The mine has been made easily accessible from both 
Ring\'ille and Rosebery, being situate between those town- 
ships. The rock occupies the saddle of a hill about 15(K) 
feet above sea level, has approximately a strike of N.E.- 
S.W., and has been proved to be metalliferous for at least 
KX) yards in width. The contained metals are magnetic 
pyrites, ai*senical iron pyrites, copper pyrites, and a 
small amoinit of l)iBmuth oxide, the copper combined 
with small gold and silver contents, giving the occur- 
rence its chief economic value. The published assays 
of the mixed stuff state the copper contents at from 
1 ^3 to 2 ° Q. The Government Analyst is said to have also 
ascertained the presence of 1 ° q of nickel and cobalt in the 
pyrrhotite examined by him. 

Geologically, the rock is a dyke or intrusive mass, appa- 
rently (leveloped between slates on the eastern side and 
8eri)entine on tlie west. The intrusion has evidently taken 
place along or near this line of contact, though it would 
appear to have come up at the top of the ridge through the 
slates in several brandies or ])odies, as horses of hard meta- 
morphic slate have been left standing in it, to the annoy- 
ance of the miners. A clean contact is formed, near which 
the slate, a cpiartzo-felspathic variety, is micaceous, with 
chlorite and actinolite. Leaving the metals out of con- 
sideration, the dyke is composed of monoclinic pyroxene 
(largely altered to uralite and actinolite) axinite, calcite, 
datholite, danburite, with a little secondai-y quartz (?) 
chlorite and granular sphene, and a little talc in the rock 
occurring further north on the Clifton property. We 
are disposed to consider the presence of original horn- 
blende not established. The axinite is in veins and 
massive patches, and is intergrown with datholite, dan- 
burite, and the other minerals of the rock mass. 
Professor A. Lacroix, in his memoir on the limurite of the 
PjTenees, is of opinion that the rock does not belong to a 
definite petrographical type, as it is variable in structure, 
and its mineralogical composition differs in different parts 
of the same mass. This remark applies with unabated 
force to the Colebrook intrusion, so far as the dyke as a 
unit is concerned. Looking at it in this way, it is 
essentially a pyroxenite, which here and there receives the 
addition of axinite and other boric minerals. Where these 
minerals are developed the rock becomes locally limurite, 
a composite rock containing j)yroxene and axinite. It is 
agreed that the axinite resulted from boric emanations, but 
how these were introduced is matter for speculation. Was 
the magmatic reservoir below an independent unit in course 
of differentiation into basic and acid layers at the time of 
intrasion ? Or was this spot on the confines of two reser- 
voirs, and were the boric vapours, which were carried up 
in the pyroxenic material, escapes, so to speak, from the 

* Proc. Roy. Soa, Tasmania, 1897, pp. 1-6. 



neighbouring acid basin ? Axinite veins are often found 
elsewhere injected into rocks already consolidated, but in 
this case it seems clear that the two elements crystallised 
synchronously. Even in those parts which are veined by 
axinite we do not think that the veining was later than 
the consolidation of the mass iis a whole, nor that the rock 
as a whole had emerged from the phase to which both 
pyroxene and boron vapours alike belonged. One part of 
the intrusion may very well have advanced a little further 
in the crystallising process while other parts lagged 
behind : and one result of this would be the somewhat 
heterogeneous character of the dyke as a whole, which, in 
fact, we observe. 

That there was a granite reservoir not far off is shown 
by the tourmaline-quartz porphyry to the west at the 
South Reiiison Bell mine, between which and the Cole- 
brook is another occurrence of axinite, in the form .of 
axinite quartz veins, on the West Coaist P.A. sections, 
close to the granitt*. A slide prepared from this Yorjn rock 
shows axinite, quartz, and an abundance of leucoxene. It 
is noteworthy that the axinite is confined to the vein staff, 
as in Cornwall, but there is no occurrence of limurite. 

JBoron vapoui*s, existing in the magma, and evolved 
during crystallisation, undoubtedly i)lay a part in produc- 
ing both tourmaline and axinite. In Cornwall both tour- 
maline and axinite are found in the granite contact zone, 
while other rocks, sometimes basic igneous ones, have been 
acted u})on by granite with the same results. In the 
Hai'tz axinite and tourmaline occur at the contact of 
granite and diabase, and this led Lossen to correlate these 
two minerals, f In view of these facts, it seems to us very 
likely that the Western granite or its el vans and the 
Colebrook pyroxinite consolidated contemporaneously. 
Plutonic solfataric processes, which were plainly in opera- 
tion in the granite area, as shown by the tourmaline and 
axinite just referred to, may very well have liberated the 
boron vapours, which, travelling eastwards by easily 
imaginable channels, arrived at and were entangled in the 
moving mass which cooled as the axinitic pyroxenite at 
the Colebrook. The whole question of this occurrence of 
axinite possesses a special interest for all occupied with 
the problems connected with the origin of igneous rocks. 

Microscopical inspection of the tourmaline-quartz-por- 
phyry at the South Renison Bell mine discloses a ground- 
mass existing as a Mosaic of quai'tz and tourmaline, which 
contains porphyritic crystals of quartz and nests of large 
tourmaline and quartz crystals. There is no doubt as to 
the tourmaline. Its colour is brownish yellow and blue, 
often in one and the same crystal, strongly dichroic 
> E, axis of maximum elasticity || c. The tourmaline 
often enwraps grains of quartz. The quai*tz contains 
vacuum bubbles in fluid inclusions in considerable 
quantity. 

Last year a note on datholite as occurring in the Cole- 
brook limurite was submitted by one of us to the society, (J) 
and we hav43 since taken occasion to examine this mineral 
microscopically. In thin section it is colourless, bat in 
polarised light the interference colours are high, comprising 
the tints of the second and third orders of Newton's scale. 
The double refraction is slightly under that of augite. In 
the only direction in which the 0()1 imperfect cleavage lines 

tMai»ige Gresteine. H. RoHenbuttch, 1896, p. 103. 
I Notai on some recently discovered and otner miimBls oocmrii^ in 
Tasmania. W. F. Petterd, Proc. Roy. Soc. Taem. 1897, p. 63. 



xliv 



appeared the extinction was straight. No pleochroism is 
perceptible. The mineral contains microscopical fluid in- 
cloBions with moving bubbles, some of which are easily 
yisible with a half-inch objective, other bubbles are 
stationary. 

Another new mineral, which may be added to the list of 
components of this singuUu* rock, is the boro-calcium sili- 
cate danburite, famous for its crystallographic resemblance 
to topaz. It is disseminated through the stone and 
abundant on fissure planes in glistening in^egular crystal 
aggregates, looking like quartz ; but with a hackly kind 
of fracture. It is colourless to pale yellow. Under the 
microscope the relief in Canada balsam is weak, a little less 
than that of quartz. It gives allotriomorphic interlocking 
granular sections like gi'ains of a quartzite, and is of startling 
limpidity. Ite interference colour is low, not al)ove the 
yellow of the first order. • Its only inclusions appear to be 
needles of actinolite. ^*o.'-^^i * * " . '■; . ^ , 






• On one of our slides we notice in the clear 8ul>stance of 
the axinite some pale green sub-spheroidal and polygonal 



translucent crystals generally made up of rods or i 
somewhat curved, proceeding from the periphery t 
interior. These remind one of the decomposition 
ducts of borocite called " parasite " by Yolger (' 
hydrous magnesian borate. The wavy fibres are sugge 
of some of the forms met with in precipitations fr 
saturated solution, and the phenomena seem to poi 
the existence of an excess of boric acid in the rock nu 
As the serpentinous and gabbroid rocks at and ti 
west of the Colebrook must be more ancient that 
Colebrook dyke, and' if our interpretation be correct 
older than the phrase of activity in the granite bag 
follows that we have here some light thrown upoi 
question of the age of the granite of the West Coast, 
do not now formulate a theory of its age, but si 
observe that the limurite rock will probably ]>e foui 
constitute one of the factors to be reckoned with in se 
that question. 

* Zirkel, Mik Beech, min und 6esteine;i873, p. 220. 
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NEPHELINE AND MELILITE ROCKS FROM SHANNON TIER. 

BY W. H. TWELVETREES, F.G.S., AND W. F, PETTERD, C.M.Z.S. 



HJeived recently from the Mines Department some 
lens of rocks from the Shannon district, where they 
?en looked npon as indicating the possible occurrence 
and gold. Mr. George Allison, of Hunterston, kindly 
•men ted these, and outlined for us their geoloj^ical 
enee on that estate, and from his descriptions we 
le to indicate broadly the features of the locality, 
hannon Tier forms there a high phiteau of mesozoic 
re which rises a thousand feet above the T^ermo-Oar- 
rous country at itfl base. On the slope below the 
re small rounded or conical hills of a dark grey, 
y bluish, basaltic rock ; and at the l)arte of or beneath 
nkd of these is a strange-looking coarse zeolitic rock 

locally ** tourmaline-rock." This is as much as can 
ted at present respecting the geology of this rather 
e place. The presence of gold is said to have been 
ished in the tourmalint»-rock, but an assiiy by the 
nnient Analyst did not confirm this. 

locality gives us three varieties of eruptive rock, 
lie Mesozoic dolerite, the so-called tourmaline-rock, 
le 1)luish basalt. We may here anticii)ate by diag- 
r the i)seudo-tom*maline rock as nephelinite, and the 
as ineli lite-basalt. The geological age of tliese rocks, 
as can be hazarded without examination on the spot, 
•bably Permo-Carboniferous for the nepheline and 
te rocks. The doliTite is considered to belong to the 
)f the Mesozoic era. 

f-rife, — This varies in degi'ees of coarseness, l)ut is 
pical ophitic dolerite which occupies the summits of 
i^ntral Tiers, and of numerous mountains in everj- 
)f the island. It is a holocrystalline plagioclase- 

rock, structurally diabasic, and sometimes, where 
g\ie is chloritised, merging into diabase. The well- 
d prisms of labradorite felsi)ar, sometimes long and 
r, sometimes stout and short, are ct*mented together 
» aogite mineral ; and these two elements have com- 

to form a non-vitreous massive rock of essentiallv 
me mineralogical constitution as gabbro and basfilt, 

reganls gi-ain and structure, intermediate between 
ro. If we could follow this rock to its deep-seated 
in the earth's crust, where the pressiu'e was greater 
le process of crystallisation corres})ondingly slower, 
]Ould probablj' find it existing there as coarsely 
Uine g;d)bro. On the other hand, we must not 
I its present surface as in any way its original one. 

of it, as well as all the overlying rock, has been 
.'ed by denudation. Admitting its intrusive nature, 
are two theories of its occiUTence which press their 
i for acceptance. Seeing that its internal structure 
? closely with that of diabasic sills, has it spread 
lly from fissures covering up imderlying rocks, and 
g an exj)Osed surface now owing to the removal of 
-trrlying strata ? On this hypothesis, the dolerite on 
c'rs and the mountain tops is only a capping, and 

sunk through it would pierce the stratified sediments 
The level contours of the sidimentary beds 
ng on the sides or faces of the Tiers, and sinmlating 
Misition, have suggested this ex])lanati(>n, but we have 
o demonstration bv anv actual trial. The enormous 
Hfss of the doleritt^ is greater than that of any sills 
n to us. 

5 seccmd hypothesis is that what we see represents the 
ve intra-telluric part of an immense body of eruptive 
which, as a whole, never reached the surface, but 



which everj'w^here thrust out lateral dykes, parts of whicl 
we can still trace in the coal measures. Either explanatioi 
is surrounded with difficulties, which extended olwervatioi 
alone can solve. This doleritic rock is a product of th 
gabbroid magma; but we now proceed to notice an entirel; 
different chuss of rocks, those which have issued from wha 
Rosen busch calls a theralitic eruptive magma. Deep-seatec 
rocks give the key to the relationships of the volcani 
ones. Hence in modern petrologj' the latter are referred 
to or compared with their plutonic representatives 
Theralite is a plutcmic nepheline + lime soda felspa 
(occasionally potash felspar) rock, the deep-seated paren 
of nepheline and melilite basalts. 

Nf*jjhf'ff}u'fr. — This is a nepheline-augite rock. A brie 
examination serves to show that the long black prism 
which form such a striking feature are not tourmaline bn 
augite. The interetices between the prisms are occupiel 
by light brown and yellowish nepheline, which has oftei 
decompt)8ed and originated snow-white radiated aggr.f^'atei 
of the Zeolite tiatrolite. The proportions of augite an( 
nepheline vary greatly. Sometimes the augite is extremeli 
abundant, otherwise more sparingly distributed. 

The mineral constitution of the rock may be stated ai 
follows : — 

Essential inincrnls =: Xepheline, augite. 

.Accessory minerals = Olivine, saiiidinp, apatite, melanite 

garnet, magnetite. 
Seitondary minerals = Natrolite, seriHjntine. 

MwroscDjiiral charftctf^rs. — The structure is holocrys- 
talline, hypidiomorphic. No groundmass is pr^flent 
Nepheline, generally, forms about one-half of the entire 
rock, sometimes more. It gives large sections bounded 
by rectangular contours, margined with iron oxide, and 
sometimes penetrated by augite. Its substance is mostlj 
converted into radiating natrolite : some patches, however 
remain water-clear. The clear nepheline encloses slendei 
rods of ai)atite, as well as other needles, which, from theii 
oblique extinction, we surmise to be augite. The natrolite 
gives beautiful fan-shaped aggregates, polarising in grey 
low yt^llow, and orange colours. The nepheline crystah 
are often cut up bj' rectangular cracks. 

The augite is in large prisms of green to violet tints, 
sometimes showing both colours in the same crj'stal. lU 
maximum extinction angle measured from the fissurt 
lines is 45°. It ttncloses prisms of apatite. A prominent 
element of the rock is apatite in long transversely-jointed 
rods and prisms, some of which are large enough to bt 
visible to the unaided eye. Olivine is an infrequeni 
accessory. It has crystalline contours, the usual rough- 
looking surface with irreguliu* cracks, and is associated 
with some serpentinous material. Some orthoclase felspai 
is also present in small quantity. Its transparency indi- 
cates the sanidine variety. 

No one who h;is seen the familiar slides of the nephelinite 
(or nepheline-dolerite as it has been called), of Katzen- 
buckel in the Odenwald, can fail to recognise the same 
tyi)e in slices of this Hunterston rock. The latter is the 
same rock reproduced in the Southern Hemisphere. The 
specific gravitv of an average specimen was ascertainenl tc 
be 2-(U;. 

Mfiiilitr-Bttmli, — ^Associated with the nephelinite is the 
l)asaltic rock of the small conical hills referred to above 
This is dark grey com})act basalt, with porphyritic olivine 
and sometimes porphyritic augite. It has a sp. gr. of 3*15 
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